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ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting and 
indexing coverage of all scientific and technical reports, 
journal articles, conference papers and proceedings, books, 
patents, theses, and monographs originated by the U.S. 
Department of Energy, its laboratories, energy centers, and 
contractors. ERA also covers other energy information pre- 
pared in report form by federal and state government 
organizations, foreign governments, and domestic and foreign 
universities and research organizations. The user should remain 
aware that ERA coverage of non-report literature is limited to 
that generated by Department of Energy activity. 

ERA is comprehensive in its subject scope, encompassing 
the DOE’s research, development, demonstration, and techno- 
logical programs resulting from its broad charter for energy 
sources, conservation, safety, environmental impacts, and 
regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of scien- 
tific information. Federal, state, and municipal agencies 
concerned with energy development, conservation, and usage 
may obtain ERA free of charge. Inquiries should be directed 
to the Technical Information Center, P. O. Box 62, Oak Ridge, 
Tennessee 37830. 

ERA is available to the public on a subscription basis from 
the Superintendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The subscription rate for the 
24 semimonthly issues including a semiannual! index and an 
annual index is $184.00 for domestic subscribers and $230.00 
for foreign subscribers. The semiannual and annual indexes are 
also available separately to subscribers. The cost for the 
semiannual index is $18.00 (domestic) or $22.50 (foreign); the 
annual index is $33.00 (domestic) or $41.25 (foreign). A 
single issue costs $5.55 (domestic) or $6.95 (foreign). 
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HOW TO USE ENERGY RESEARCH ABSTRACTS 


@ ABSTRACTS IN ENERGY RESEARCH 


Report number 


Abstract 


Abstract 


ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typical 
technical journal article are illustrated below. 


Date of publication Contract number Availability 


Title Corporate 


id 
49343 ‘(LA—7899-MS) Hydeojpe scattering ¥ cross section, 
THia,n)'H: ‘Stawart, L: (Los ¥Alamos Scientific Lab.,f NM 
(USA)). Jul 1979: Contract W-7405-ENG-36. 17p. Dep. NTIS, 
PC A02/MF AOl1. 

The status of the hydrogen scattering cross section is 
reviewed with particular emphasis on standards applications. The 
ENDF/B-V evaluation is described in detail and compared with 
experimental data. 58 references. 


Author(s) 














Journal citation Date of publication 


Author Title 








48072 nee downhole flow of a/gas—particle 
mixture. Stokes, V.K:4(Foster-Miller Associates,Anc., Waltham, 
MA). J. Fluids Eng.; 100: No. 4, 410-41 3(Dec 1978): 

~ Assuming that a gas—particle mixture behaves like a 
homogeneous gas, in which the slip velocity of the particles is 
negligible, the various flow regimes in one-dimensional downhole 
flow, including the effects of gravity, compressiblity and wall 
friction, have been investigated. It is assumed that the flow is 
isothermal and that the wall shear can be accounted for by an 
| empirically determined friction factor. 








@ INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). These indexes are cumulated semiannually and 
annually. Each index is preceded by an introduction that 
details the organization of the index and the principles 
by which it was compiled. The reader is referred to these 
introductions for information not found in the index 
examples that follow. 


Corporate Index 


Technical report literature is indexed using the name 
of the organization or institution responsible for the 
issuance of the report. 
49343 (LA~7899-MS) 
"H(n,n)'H. Stewart, | 


(USA)). Jul 1979. Con 
PC AQ2/MI AOl 


Hydroger cross section, 
(Los Alamos Scientific Lab., NM 
ract W-7405-ENG-36. 17p. Dep. NTIS, 


scattering 


is indexed as: 


Los Alamos Scientific Lab., NM (USA) 
Advanced laser fusion target fabrication research and develop- 
ment proposal, 4:48249 (LA—7619-P) 
Hydrogen scattering cross section, ' H(n.n)' H, 4:49343 (LA 
7899-MS) 


e Author Index 


Each author’s name is indexed in the form appearing 
on the document abstracted, with the exception that 
given names are reduced to initials: 


Stewart, L., Hydrogen scattering cross section, 'H(n.n)'H, 
4:49343 (LA—7899-MS) 

Stewart, M.D., See McInroy, J.1., 4:49280 

Stewart, W., See Dean, J.W., 4:48543 

Stimson, J., Reproduction, growth, and survival of Enewetak 
corals, 4:49200 (NVO-—0703-1, pp 56-59) 


eSubject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, or 
both specific to these entries are arranged alphabetically 
under the entries. 


HYDROGEN 1 TARGET/NEUTRON REACTIONS 
Hydrogen scattering cross section, 'H(n,n)'H (Above 100 
keV, review), 4:49343 (LA—7899-MS) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROLOGY/RESEARCH PROGRAMS 
Inventory of advanced energy technologies and energy con- 
servation research and development: 1976-1978. Volume II. 
Prepared for the Committee on Science and Technology, 
U.S. House of Representatives, Ninety-Sixth Congress, 
4:48749 


eContract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report num- 
bers. 


W-7405-ENG-36 Los Alamos Scientific Lab., NM (USA) 
3:49698 LA-tr—78-45 
3:49857 LA-—7224T 
3:49863 LA—7235-MS 

California Univ., Livermore (USA). 

Lawrence Livermore Lab. 
3:49386 UCRL-—52456 
3:49431 UCRL-52405 


W-7405-ENG-48 


eReport Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. While not 
reports, patents and conference papers are indexed here 
as a matter of convenience. 


LA- 
7899-MS 
LA-tr- 
78-69 


4:49343 Dep. NTIS, PC A02/MF A01 


4:48158 Dep. NTIS, PC A03/MF AOl 
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SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of 
bibliographic information entered into DOE’s computerized bibliographic information system. 
The six-digit category numbers are utilized as if they were three pairs of two-digit numbers, the 
first two pairs being used to arrange the abstract content of Energy Research Abstracts. The 
following listing includes the totality of the 40 first-level and 294 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming 
available during a semimonthly period, some subject categories may not be represented in every 
issue. The complete subject category scheme with scope notes is available as DOE/TIC-4584-R4 


from NTIS for $7.00. 


COAL AND COAL 
PRODUCTS 


Processing 

By-Products 

Properties 

Waste Management 
I-nvironmental Aspects 
Reserves and Exploration 
Mining 

Transport and Handling 
Combustion 

Marketing and Lconomics 
Health and Safety 
Regulations 


PETROLEUM 

Reserves 

Geology and Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Marketing and I-conomics 

Waste Management 

Environmental Aspects 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Storage 

Combustion 


NATURAL GAS 

Reserves 

Geology and I-xploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

I-nvironmental L-ffects 

Artificial Stimulation, Plowshare, 
etc 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Combustion 

Storage 
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OIL SHALES AND TAR 
SANDS 


Reserves and Exploration 

Site Geology and Hydrology 

Drilling, l'racturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Direct Uses and By-Products 

Health and Safety 

Marketing and Economics 

Waste Research and Management 

Environmental Aspects 

Regulations 


NUCLEAR FUELS 
Reserves 

Exploration 

Mining 

Feed Processing 
Enrichment 

By-Products 

l'uels Production and Properties 
Spent l'uels Reprocessing 
Transport and Storage 
Marketing and Economics 
Waste Management 
I-nvironmental Aspects 
Health and Safety 
Regulations 


FUSION FUELS 


Sources 


2 Processing 


By-Products 

Transport and Storage 
Health and Safety 
Regulations and Policy 
Waste Management 
Properties 
i-nvironmental Aspects 


ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 


Physical Isotope Separation 
Radiation Sources 
Isotopic Power Supplies 


V 


HYDROGEN 

Production 

Storage 

Transport 

Marketing and Economics 
Safety 

Industrial and Commercial Use 
By-Products 

Properties 

Environmental Aspects 


OTHER SYNTHETIC AND 
NATURAL FUELS 


Hydrocarbon I'uels 

Alcohol Fuels 

Inorganic Hydrogen Compound 
Fuels 

Solid Waste I'uels 

Liquid Waste Fuels 

Gaseous Waste Iuels 


HYDRO ENERGY 
Resources and Availability 
Site Geology and Meteorology 
Plant Design and Operation 
Regulations and Licensing 
Economics and Management 
Environmental Aspects 

Power Conversion Systems 


SOLAR ENERGY 

Resources and Availability 

Economics 

Environmental, Legal, and 
Institutional Aspects 

Solar Energy Conversion 

Photovoltaic Power Plants 

Solar Thermal Power Plants 

Ocean Thermal Gradient Power 
Plants 

Solar Radiation Utilization 

Solar Collectors and Concentrators 

Heat Storage 


GEOTHERMAL ENERGY 
Resource Status and Assessment 
Geology, Hydrology, and 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legal and Institutional Aspects 





GEOTHERMAL ENERGY 29 
(CONT.) 
b-conomic and Financial Aspects 
Environmental Aspects and Waste 
Disposal 
By-Products 
Geothermal Power Plants 
Geothermal I-ngineering 
Direct Energy Utilization 
Geothermal Data and Theory 


TIDAL POWER 
Regulations 

I-conomics 
I-nvironmental Aspects 
Tidal Power Plants 
Wave Energy Converters 


WIND ENERGY 
Availability (Climatology) 
Regulations 

L.conomics 
Environmental Aspects 
Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 


Power Plants and Power 
Generation 

Environmental Aspects 

Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 


2 Power Reactors, Non-Breeding, 


Light-Water Moderated, Non- 
Boiling Water Cooled 

Power Reactors, Non-Breeding, 
Graphite Moderated 

Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

Regulation and Licensing 

L-conomics 

Process Heat Reactors 


NUCLEAR REACTOR 
TECHNOLOGY 


Theory and Calculation 

Components and Accessories 

luel Elements 

Control Systems 

Environmental Aspects 

Research, Test, and Experimental 
Reactors 

Plutonium and Isotope Production 
Reactors 

Propulsion Reactors 

Reactor Safety 


ENERGY STORAGE 
Magnetic 

Compressed Gas 
Pumped Hydro 
Capacitor Banks 
l-lywheels 

Thermal 

Liquefied Gas 

Chemical 

Batteries 


ENERGY PLANNING AND 
POLICY 


Inergy Analysis and Modeling 

l.conomics and Sociology 

Environment, Health, and Safety 

Natural Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Waste Heat Utilization 

Conservation 

Supply, Demand, and I orecasting 

Policy, Legislation, and Regulation 

l-ossil I-uels 

Hydrogen and Synthetic luels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


ENERGY CONVERSION 
MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 

l-uel Cells 

Llectromechanical Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 

Buildings 

Transportation 

Industry and Agriculture 

Municipalities and Community 
Systems 

Education and Public Relations 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

l'lywheel Propulsion 

Vehicle Design Iactors 
Emission Control 

Alternative luels 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Composite Materials 

Polymers and Plastics 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Che mistry 

Inorganic and Physical Chemistry 

Organic Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion Chemistry 


ENGINEERING 

General Engineering 
l-acilities and Equipment 
Lasers 

Heat Transfer and Iluid low 
Materials Testing 


ENGINEERING (CONT.) 

Safety Engineering 

Vacuum Engineering 

Electronic Circuits and Devices 

Waste Processing Plants and 
Equipment 

Combustion Systems 

Underground !ngineering 

Marine Engineering 

Pollution Control Equipment 

Power Cycles 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, l’ield 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 

Radiation Instrumentation 

Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

Miscellaneous Instruments 

Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 
Chemical 

Nuclear 

Explosion Detection 


ENVIRONMENTAL 
SCIENCES, ATMOSPHERIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal I-ffluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 

ENVIRONMENTAL-—SOCIAL 

ASPECTS OF ENERGY 

TECHNOLOGIES 


Social and Economic Studies 
Assessment of Energy Technologies 
Environmental Impact Statements 





BIOMEDICAL SCIENCES, 57 


BASIC STUDIES 
Behavioral Biology 
Biochemistry 
Cytology 

Genetics 

Metabolism 

Medicine 
Microbiology 
Morphology 
Pathology 
Physiological Systems 
Public Health 
Agriculture and l'ood Technology 


BIOMEDICAL SCIENCES, 
APPLIED STUDIES 


Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicity 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


GEOSCIENCES 

Geology and Hydrology 

Geophysics 

Mineralogy, Petrology, and Rock 
Mechanics 

Geochemistry 

Oceanography 


PHYSICS RESEARCH 

Astrophysics and Cosmology 

Atmospheric Physics 

Atomic, Molecular, and Chemical 
Physics 

lluid Physics 

High Energy Physics 


PHYSICS RESEARCH (CONT.) 
Nuclear Physics 

Radiation and Shielding Physics 
Medical Physics 

Solid State Physics 

Theoretical Physics 

Mathematical Physics 


PHYSICS RESEARCH (CONT.) 


Communication, Education, 
History, and Philosophy 


FUSION ENERGY 
Plasma Research 
l-usion Power Plant Technology 


GENERAL AND 
MISCELLANEOUS 
01 Management 
02 Mathematics and Computers 
03 Information Handling 
04 Law 
05 Civilian Defense 


CORPORATE INDEX 


AUTHOR INDEX 

SUBJECT INDEX 

REPORT NUMBER INDEX 
CONTRACT NUMBER INDEX 
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3201 
O10S 
0506 
0603 
0807 
1507 
2504 
3602 


2508 
4501 
5603 
§002 
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SUBJECT CONTENTS (ALPHABETICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of 
bibliographic information entered into DOE’s computerized bibliographic information system. 
The six-digit category numbers are utilized as if they were three pairs of two-digit numbers, the 
first two pairs being used to arrange the abstract content of Energy Research Abstracts. The 
following listing includes the totality of the 40 first-level and 294 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming 
available during a semimonthly period, some subject categories may not be represented in every 
issue. The complete subject category scheme with scope notes is available as DOE/TIC-4584-R4 


from NTIS for $7.00. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


Agriculture and Food Technology 
Alcohol Fuels 

Alternative luels - Automotive 
Analytical and Separations 
Chemistry 

Artificial Stimulation, Plowshare, 
etc. -Natural Gas 

Assessment of IF nergy Technologies 
Astrophysics and Cosmology 
Atmospheric Physics 

Atomic, Molecular, and Chemical 
Physics 

Au\Niliaries and Components 
Accelerators 

Availability (Climatology) Wind 
Basic Studies —l nvironmental 
Basic Studies —l-nvironmental 
Basic Studies — Environmental 
Batteries—E nergy Storage 


Beam Dynamics, lield Calculations, 


and lon Optics Accelerators 
Behavioral Biology 
Biochemistry 


BIOMEDICAL SCIENCES, 
APPLIED STUDIES 
BIOMEDICAL SCIENCES, 
BASIC STUDIES 


Buildings [nergy Conservation 
By-Products -Coal 
By-Products Nuclear Fuel 
By-Products -busion | uels 
By-Products Hydrogen 
By-Products Geothermal 
Capacitor Banks 

Ceramics, Cermets, and 
Refractories 

Chemical —F nergy Storage 
Chemical -b \plosives 
Chemicals Metabolism and 
Toxicity 

Chemicals Monitoring and 
Transport 

Chemicals Monitoring and 
Transport 


Chemicals Monitoring and 
Transport 


CHEMISTRY 

Civilian Defense 

COAL AND COAL PRODUCTS 
Combustion —-Coal 

Combustion Petroleum 
Combustion—Natural Gas 
Combustion Systems 
Combustion, Pyrolysis, and 
High-Temperature Chemistry 
Communication, Education, 
History, and Philosophy 
Components and Accessories 
Nuclear Reactors 

Composite Materials 
Compressed Gas--Energy Storage 
Conservation -Energy Policy 
Consumption and Utilization 
Energy Policy 

Control Systems -Nucleer Reactors 
Cytology 

Design, Development, and 
Operation — Accelerators 

Direct Energy Utilization 
Geothermal 

Direct Uses and By-Products 

Oil Shale 

Drilling and Production 
Petroleum 

Drilling, 'racturing, and Mining 
Oil Shale 

Drilling, Production, and 
Processing - Natural Gas 
Economic and Financial Aspects 
Geothermal Energy 
Economics—Solar Energy 
Economics Tidal Power 
Economics Wind Energy 
Economics - Nuclear Power Plants 
Economics and Management 
Hydro Power 

Economics and Sociology 

Energy Policy 

Education and Public Relations 
Energy Conservation 

LHD Generators 


Electric Power—Policy 
ELECTRIC POWER 
ENGINEERING 


Electric-Powered Systems 
Automotive 

Electrochemistry 
Electromechanical Converters 
Electronic Circuits and Devices 
Emission Control -Automotive 
Energy Analysis and Modeling 


ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 


ENERGY CONVERSION 


ENERGY PLANNING AND 
POLICY 


ENERGY STORAGE 
ENGINEERING 


Enrichment —Nuclear fuels 
Environment, Health, and Satety 
Policy 

Environmental Aspects—Coal 
Environmental Aspects —Petroleum 
Environmental Aspects—Oil Shale 
Environmental Aspects — Nuclear 
luels 

Environmental Aspects -lusion 
Fuels 

Environmental Aspects— Hydrogen 
luel 

Environmental Aspects —Hydro 
Power 

Environmental Aspects—Tidal Power 
Environmental Aspects Wind Power 
Environmental Aspects Electric 
Power 

Environmental Aspects—Nuclear 
Power Plants 

Environmental Aspects and Waste 
Disposal—Geothermal Energy 
Environmental Effects--Natural Gas 
Environmental Impact 

Statements 





ENVIRONMENTAL SCIENCES, 
AQUATIC 

ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 
ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 

Environmental, Legal, and 
Institutional Aspects--Solar Energy 
ENVIRONMENTAL-—SOCIAL 
ASPECTS OF ENERGY 


TECHNOLOGIES 
Exploration —Oil Shale 
Explosion Detection 


EXPLOSIONS AND 
EXPLOSIVES 


External Combustion Engines 
Facilities and Equipment 
Engineering 

Feed Processing—Nuclear Fuels 
Fluid Physics 

Flywheel Propulsion 
F'lywheels—Energy Storage 
Fossil Fuels—Policy 

Fuel Cells 

Fuel Elements—Nuclear 

Fuels Production and Properties 
Nuclear 


FUSION ENERGY 
FUSION FUELS 


Fusion Power Plant Technology 
Gaseous Waste Fuels 
GENERAL AND 
MISCELLANEOUS 
General Engineering 
Genetics 

Geochemistry 

Geology and Exploration 
Petroleum 

Geology and Exploration 
Natural Gas 

Geology and Hydrology 
Geology, Hydrology, and 
Geothermal Systems 
Geophysics 
GEOSCIENCES 
Geothermal Data and Theory 


GEOTHERMAL ENERGY 
Geothermal Engineering 
Geothermal Exploration and 
Exploration Technology 
Geothermal Power Plants 


HEALTH AND SAFETY 
Health and Safety —Coal 

Health and Safety —Petroleum 
Health and Safety — Natural Gas 
Health and Safety—Oil Shale 
Health and Safety — Nuclear I uels 
Health and Safety —-lusion luels 
Heat Storage —Solar 

Heat Transfer and Fluid low 
High Energy Physics 

Hybrid Systems— Automotive 
HYDRO ENERGY 


Hydrocarbon Fuels 
HYDROGEN 

Hydrogen and Synthetic Fuels 
Policy 


Industrial and Commercial Use— 
Hydrogen 

Industry and Agriculture—Energy 
Conservation 

Information Handling 

Inorganic and Physical 

Chemistry 

Inorganic Hydrogen Compound 
Fuels 


INSTRUMENTATION 


Internal Combustion Engines 
ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 


Isotopic Power Supplies 

Lasers 

Law 

Legal and Institutional Aspects— 
Solar 

Liquefied Gas—Energy Storage 
Liquid Waste Fuels 
Magnetic—Energy Storage 
Management 

Marine Engineering 

Marketing and Economics—Coal 
Marketing and Economics— 
Petroleum 

Marketing and Economics— 
Natural Gas 

Marketing and Economics— 
Nuclear Fuels 

Marketing and Economics— 
Fusion Fuels 

Marketing and Economics— 
Hydrogen 


MATERIALS 

Materials Testing 
Mathematical Physics 
Mathematics and Computers 
Medical Physics 

Medicine 

Metabolism 

Metals and Alloys 

MHD Generators 
Microbiology 

Mineralogy, Petrology, and Rock 
Mechanics 

Mining —Coal 

Mining —Nuclear Fuels 
Miscellaneous Instruments 
Morphology 

Municipalities and Community 
Systems—Energy Conservation 
NATURAL GAS 

Natural Resources—Policy 
Nuclear— Explosives 

Nuclear Energy —Policy 
NUCLEAR FUELS 


Nuclear Physics 


NUCLEAR POWER PLANTS 


NUCLEAR REACTOR 
TECHNOLOGY 

Ocean Thermal Gradient Power 
Plants 

Oceanography 

Oil Production, Recovery, and 
Refining —Oil Shale 

OIL SHALES AND TAR 
SANDS 

Organic Chemistry 

Other Environmental Pollutant 
i ffects 


Other Materials 
OTHER SYNTHETIC AND 
NATURAL FUELS 


PARTICLE ACCELERATORS 
Pathology 


PETROLEUM 
Photochemistry 
Photovoltaic Power Plants 
Physical Isotope Separation 


PHYSICS RESEARCH 
PHYSICS RESEARCH 


(CONT.) 
Physiological Systems 

Plant Design and Operation— 
Hydroelectric 

Plasma Research 

Plutonium and Isotope 
Production Reactors 

Policy, Legislation, and 
Regulation—Petroleum 

Policy, Legislation, and 
Regulation—Natural Gas 
Policy, Legislation, and 
Regulation 

Pollution Control Equipment 
Polymers and Plastics 

Power Conversion Systems—Hydro 
Power Cycles 

Power Plants and Power 
Generation—Electric 

Power Reactors, Auxiliary, 
Mobile, Package, and 
Transportable 
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REFER ALSO TO CITATION(S) 1852, 1854, 1857, 1861, 1861, 1862, 1870, 
1975, 2289, 2289, 2304, 2481, 2481, 2686 


1798 (BNL—28390) Kinetics of flash hydrogenation of 
lignite and subbituminous coal. Bhatt, B.; Fallon, P.T.; Stein- 
berg, M. (Brookhaven National Lab., Upton, NY (USA)). 
1980. Contract AC02-76CH00016. 20p. (CONF-801125—2). 
NTIS, PC A02/MF AO1. 

From 12. central regional meeting of the American Chemical 
Society; Pittsburgh, PA, USA (12 Nov 1980). 

A reaction model, based on a single coal particle surrounded 
by He gas, is developed for the hydrogenation of lignite and subbi- 
tuminous coal. Conversion data from experiments conducted at var- 
ious pressures, temperatures, particle residence times and gas resi- 
dence times are correlated to calculate activation energies and to 
obtain one set of kinetic parameters. A single object function for- 
mulated from the weighted errors for the four dependent process 
variables, CH,, C2Hs, BTX, and oil yields, was minimized using a 
program containing three independent iterative techniques. The re- 
sults of the nonlinear regression analysis for lignite show that a 
first-order chemical reaction model with respect to C conversion, 
satisfactorily describes the dilute phase hydrogenation. The conver- 
sion data obtained from hydrogenation experiments using subbitu- 
minous coal are correlated using similar techniques. The results ob- 
tained from data analysis of the two types of coals are compared. 
The mechanism, the rate expressions, and the design curves devel- 
oped can be used for scale-up and reactor design. 


1799 (CONF-800876—2) Synthetic fuels from peat by 
the IGT PEATGAS Process. Punwani, D.V.; Rader, A.M.; 
Kopstein, M.J. (Institute of Gas Technology, Chicago, IL 
(USA); Minnesota Gas Co., Minneapolis (USA); Depart- 
ment of Energy, Washington, DC (USA)). 1980. Contract 
ACO01-76ET 10283. 29p. NTIS, PC A03/MF AO1. 

From 6. international peat congress; Duluth, MN, USA (17 
Aug 1980). 

Peat gasification research at the Institute of Gas Technology 
(IGT) began in 1974 under the sponsorship of the Minnesota Gas 
company (Minnegasco). The preliminary evaluation conducted 
under that program showed encouraging results and led to an ex- 
panded program under the joint sponsorship of the US Department 
of Energy (DOE) and Minnegasco. The current program is also 
funded by the Gas Research Institute (GRI) and the Northern Nat- 
ural Gas Company (NNGC). Since 1976 IGT has completed tests 
with peats from Minnesota, North Carolina, and Maine in labora- 
tory-scale equipment and process development units (PDU’s). Tests 
in the hydrogasification PDU (which represents a scale-up of 250 
times the laboratory-scale equipment) confirm the laboratory re- 
sults. Preparations are being made for pilot-plant scale gasification 
tests in a modified coal gasification pilot plant (HYGAS) in Chica- 
go. Based on the experimental results obtained in the laboratory- 
scale tests, IGT conceived a two-stage gasifier (named PEATGAS) 
for converting peat to synthetic fuels. The PEATGAS Process can 
be used for making medium- or high-Btu gas as well as liquid fuels. 
A complete process design and cost estimates have been prepared 
for a plant producing 250 million cubic feet of SNG per day from 
Minnesota peat containing 50% moisture. These estimates show 
that the conversion of peat (containing 50% moisture) is competi- 
tive with other alternative methods of SNG production. This paper 
discusses the important and significant gasification characteristics of 
the peats evaluated. The paper also describes the use of the PEAT- 


GAS Process for production of medium-Btu gas, methanol, and 
gasoline. 


1800 (CONF-800910—2) Advances in synthetic fuels 
technology: progress in USA/DOE programs. Fumich, G.; 
Perry, H. (Department of Energy, Washington, DC (USA). 
Assistant Secretary for Fossil Energy; Resources for the 
Future, Inc., Washington, DC (USA)). 1980. 19p. NTIS, PC 
A02/MF AO1. 

From 5. international conference on coal research; Dussel- 
dorf, F.R. Germany (1 1980). 

This discussion will be confined to those research and devel- 
opment programs of the US Department of Energy (DOE) for in- 
creasing the use of coal by conversion to clean liquid and gaseous 
fuels. It will not include the DOE research and development on in- 
creasing the direct use of coal, underground gasification or oil shale 
- all of which could also provide clean fuels from domestic re- 
sources and thus permit oil imports to be reduced. The Annexes ap- 
pended describe the liquefaction and surface gasification programs 
supported in whole or in part by DOE funding. For each of the 
processes the technology is described along with its unique fea- 
tures, present status, major technical problems that must be solved 
to more to the next phase of development, and the anticipated proj- 
ect schedule. 


1801 (CONF-800997—1) Overview of metal properties 
council materials studies in gasification pilot plants. Arnoid, 
J.M. (Institute of Gas Technology, Chicago, IL (USA)). 
1980. Contract AC01-76ET10293. 26p. NTIS, PC A03/MF 
AOl. 

From Conference on the properties and performance of ma- 
terials in the coal gasification environment; Pittsburgh, PA, USA (8 
Sep 1980). 

. The Metal Properties Council (MPC) has been evaluating 
the corrosion behavior of candidate metals and refractories in coal 
gasification pilot plants since 1974 in a program sponsored by the 
US Department of Energy and the Gas Research Institute. The 
program is being conducted by IIT Research Institute as a subcon- 
tractor to the MPC. IITRI-designed specimen racks were installed 
in the HYGAS, CO, Acceptor, BIGAS, Battelle Agglomerating 
Ash, Synthane, and U-GAS pilot plants. Because HYGAS and U- 
GAS plants are colocated, specimen racks were installed in both. 
The U-GAS plant was formally included in the MPC studies in 
September 1979. Also included at that time were Bell Aerospace’s 
High Mass Flux slagging gasifier and Westinghouse’s ash agglomer- 
ation gasifier. No specimen testing has begun in either the Bell or 
Westinghouse units. However, four exposures have been completed 
in the HYGAS plant; three in the CO. Acceptor plant; two each at 
the synthane, BIGAS, and U-GAS plants; and one at the Battelle 
Agglomerating Ash plant. Over 65,000 cumulative exposure hours 
have been logged for specimen racks in those plants. In addition to 
initial exposures in the Bell and Westinghouse plants, a third expo- 
sure is planned in the U-GAS plant, and a series of exposures have 
been suggested for the HYGAS plant when it begins testing the In- 
stitute of Gas Technology's peat gasification process. Conducting 
exposure studies in processes such as U-GAS at demonstration scale 
might be possible in the future. 


1802 (CONF-800998—1) U-GAS process for chemical 
manufacture. Dihu, R.; Leppin, D.; Patel, J.G. (Institute of 
Gas Technology, Chicago, IL (USA)). 1980. Contract 
ACO01-76ET 10255. 14p. IS, PC A02/MF AOl1. 

From Coal CHEM - 2000 conference; Sheffield, UK (8 Sep 
1980). 


’ The U-GAS coal gasification process and its potential appli- 
cation to the manufacture of two important industrial chemicals, 
methanol and ammonia, are described. Pilot plant results, the cur- 
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rent status of the process, and economic projections for the cost of 
manufacture of methanol and ammonia are presented. 


1803 (CONF-801090—1) State-of-the-art assessment of 
coal feeding for coal conversion plants. Thompson, B.T. Jr. 
(Oak Ridge National Lab., TN (USA)). 1980. Contract W- 
7405-ENG-26. 32p. NTIS, PC A03/MF AO1. 

From Critical equipment workshop; Huntington, WV, USA 
(1 Oct 1980). 

Coal Feeding is one of the critical steps common to all coal 

conversion processes such as gasification, liquefaction and fluidized 
bed combustion. For liquefaction in processes such as H-Coal and 
SRC I and II, reciprocating slurry pumps are primarily used in cur- 
rent practice. The dry coal must be slurried with recycle oils or 
water. In first generation gasifiers such as the Lurgi installations at 
Sasol, lockhoppers are used. The demonstration sized plants such as 
ICGG COGAS and Concoco Slagging Lurgi also are slated to use 
lockhopper type systems. In atmospheric fluidized bed combustors 
combination mechanical feeding with pneumatic assist is used at the 
Rivesville Installation. Overfeed stokers are used at Georgetown. 
Flow splitting to achieve uniformity of feed to the bed has been a 
problem. If we have satisfactory feeders such as lockhoppers, why 
is DOE sponsoring feeder development. High installation costs and 
high power consumptions have been indicated by several studies 
when compared to projected costs of developmental feeders. There 
are several advanced technology feeders being developed by the 
private sector both with and without DOE support. These feeders 
can be broken down into types such as screw extruders, rotary or 
drums, cavity, centrifugal, and pneumatic. The various feeders of 
each type are discussed, giving maximum pressure obtained to date, 
coal types and sizes handled, and operational hours obtained to date 
giving an indication of progress in development. A table of feeders 
versus application for current DOE major coal conversion projects 
is presented. The feeder currently proposed for each project as well 
as possible applications of newer feeders is given. 
1804 (DOE/ET/10104—T5) Solvent Refined Coal 
(SRC) process. Quarterly technical progress report, January 
1979-March 1979, (Pittsburg and Midway Coal Mining Co., 
Denver, CO (USA)), Feb 1980. Contract AC01-76ET 10104. 
259p. NTIS, PC Al2/MF AOI. 

This report summarizes the progress of the Solvent Refined 
Coal (SRC) Project by the Pittsburg and Midway Coal Mining Co. 
for the Department of Energy for the period January 1, 1979 to 
March 31, 1979. Activities included the operation and modification 
of the Solvent Refined Coal Pilot Plant at Fort Lewis, Washington; 
the Process Development Unit P-99 at Harmarville, Pennsylvania; 
and research at Merriam Laboratory in Merriam, Kansas. The Pilot 
Plant processed Powhatan No. 5 Coal in the SRC-II mode of oper- 
ation studying the effect of coal particle size and system tempera- 
ture on coal slurry blending and the effect of carbon monoxide con- 
centration in the reaction feed gas on process yields. January and 
February were spent completing installation of a fourth High Pres- 
sure Separator on Process Development Unit P-99 to better simu- 
late operating conditions for the proposed Demonstration Plant. 
During March, one run was completed at P-99 feeding Pittsburgh 
Seam Coal from the Powhatan No. 5 Mine. Merriam investigations 
included a study of the effect of iron containing additives on SRC-I 
operation, the addition of carbon monoxide to the feed gas, utiliza- 
tion of a hydrogenated solvent (Cresap process solvent) in the 
SRC-I mode under both normal and short residence time operating 
conditions, and development of a simulated distillation technique to 
determine the entire boiling range distribution of product oils. 


1805 (DOE/ET/10104—T6) Solvent Refined Coal 
(SRC) process: trace elements. Volume III. Pilot plant devel- 
opment work. Part 6. Fate of trace elements in the SRC proc- 
ess. Weiss, C.S. (Washington State Univ., Pullman (USA); 
Pittsburg and Midway Coal Mining Co., Englewood, CO 
(USA)). Sep 1980. Contract ACO1-76ET10104. 155p. NTIS, 
PC A08/MF AOl. 

Thesis. 

A study of the forms of trace elements occurring in Solvent 
Refined Coal has been performed by chemical separation of the 
Solvent Refined Coal based on differences in the functionality and 
molecular weight of the organic matrix. Analysis of the fractions 
separated for various trace elements has revealed associations of 
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certain elements with other elements as well as with certain frac- 
tions. The analysis of Solvent Refined Coal I by these methods pro- 
vided data on the distribution of Ti, V, Ca, S, Al, Mn, As, Se, Cr, 
Fe, Ni, Zn, Sc, and Ga in the fractions generated. Because of the 
low trace element content of Solvent Refined Coal II only As, Se, 
and Cr could be detected in the silica fractions. Based on the distri- 
butions three different groups of elements have been based on the 
association of elements with each other and with certain fractions. 
The first group is composed of As, Se, and Cr associated with silica 
fractions of relatively low functionality; these elements have a high 
percent solubility in the starting Solvent Refined Coal II oil. The 
second group composed of Ti, V, and to a lesser extent a second 
form of Cr, is associated with fractions that have a high concentra- 
tion of phenolic material and is probably present as phenoxide com- 
plexes. The third group composed of Fe, Ca, K, Al, and Mg is as- 
sociated with the most functional fractions and is possibly present 
as humic acid type complexes or as submicron size particulates. 
The integration of chromatographic methods with trace element 
analysis of the fractions generated is capable of discerning the pres- 
ence of different forms of the elements. The methods used are ap- 
plicable to other importa. t geologically occurring organic matter. 


1806 (DOE/ET/10104—T7) Solvent Refined Coal 
(SRC) process. Quarterly technical progress report, April 
1979-June 1979. (Pittsburg and Midway Coal Mining Co., 
Denver, CO (USA)). Feb 1980. Contract AC01-76ET 10104. 
97p. NTIS, PC A05/MF AOl1. 

This report summarizes the progress of the Solvent Refined 
Coal (SRC) Project for the period March 25, 1979, through June 
24, 1979. SRC-I turnaround activities at the Fort Lewis Pilot Plant 
and several other problems delayed successful startup until April 
11. Slurry was injected to the Lummus Deashing Unit for the first 
time April 12. After approximately eight days, slurry feed was di- 
verted because of indications that solids were accumulating in the 
settler vessel. The Fort Lewis Pilot Plant was shut down from 
April 28 to May 12, 1979, while the Lummus Unit settler vessel 
was hydroblasted. Cleaning of the settler vessel was complete May 
10. Modifications to the unit were nearly complete at the end of the 
reporting period. Slurry feed to the Lummus Unit was reestablished 
June 15. To date, continuous production of specification product at 
design rates has not been achieved. One material balance run, MBR 
79-1, was completed using Kentucky No. 9/14 coal at proposed 
design conditions for the SRC-I Demonstration Plant. Process De- 
velopment Unit P-99 was on-stream for all of the second quarter of 
1979, with the exception of a two-week scheduled turn-around. Six 
different run conditions were tested feeding Pittsburgh Seam coal 
from the Powhatan No. 5 Mine. 


1807 (DOE/ET/12248—T1) Iron-induced deactivation 
of Raney and supported nickel methanation catalysts. Annual 
progress report, September 15, 1978-September 15, 1980. Du- 
mesic, J.A. (Wisconsin Univ., Madison (USA). Dept. of 
Chemical Engineering). Oct 1979. Contract FG21- 
78ET 12248. 60p. NTIS, PC A04/MF AOl1. 

It was concluded that: (1) the decreasing activity of Ni cata- 
lyst for methanation is caused by both catalyst sintering and surface 
sites blocking, probably by carbon deposition; and (2) the increases 
in particle size are mainly attributed to the formation and subse- 
quent decomposition of Ni(CO),. The local overheating contributes, 
if any, only minor portions to the observed catalyst sintering. In the 
extreme cases, such a process can cause massive metal transporta- 
tion down the catalyst bed. In view of the thermodynamics of 
carbon deposition via Boudouard reaction and formation of 
Ni(CO),, the operating temperatures for future kinetic studies 
should be kept higher than, say, 523 K. Also, the CO exposure 
times will be kept as short as possible to avoid complication in- 
duced by Ni(CO),. The equipment for high pressure Moessbauer 
spectroscopy will be ready to go in the near future. 


1808 (DOE/ET/12248—T2) Iron-induced deactivation 
of Raney and supported nickel methanation catalysts. Semi- 
annual progress report, September 15, 1978-September 15, 
1980. Dumesic, J.A. (Wisconsin Univ., Madison (USA). 
Dept. of Chemical Engineering). May 1980. Contract FG21- 
78ET 12248. 74p. NTIS, PC A04/MF AOl. 

It was concluded that: (1) the deactivation of Ni/AlOs 
methanation catalysts is caused by particle size growth and surface 
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site blockage (probably by carbon deposition); (2) the particle size 
growth in Ni/Al,O; methanation catalysts results from the forma- 
tion of volatile Ni(CO),, vapor phase transport and subsequent de- 
composition of Ni(CO),; (3) a region of safe operation conditions is 
found, and justified by thermodynamic equilibrium calculations, the 
proposed criterion is in terms of the equilibrium Ni(CO), partial 
pressure, it can also be applied to other Ni/Al2Os systems with dif- 
ferent loading and/or geometry; (4) the mechanism of methanation 
in the unsafe region may be different from that in the safe region; 
and (5) in-situ Moessbauer spectroscopy has been performed for the 
first time on a working iron catalyst at high pressure Fischer- 
Tropsch reaction conditions. In our brief studies, it was clearly 
shown that under these reactions conditions: (A) the top layer of a 
precipitated iron catalyst bed is present as a chi-carbide phase, and 
(B) the bottom layer of a precipitated iron catalyst bed may contain 
appreciable amounts of magnetite, depending on the CO conver- 
sion. 


1809 (DOE/ET/14815—16) Combined sift and methan- 
ation in a fluidized-bed reactor. Quarterly progress report, 1 
July 1980-30 September 1980. Streeter, R.C. (Bituminous 
Coal Research, Inc., Monroeville, PA (USA)). Oct 1980. 
Contract AC21-79ET14815. 26p. NTIS, PC A03/MF AOl. 

Four bench-scale reactor tests were completed. One test em- 
ployed the older life-test apparatus to evaluate two samples of a 
Ru/Ni-on-titania catalyst from Johnson Matthey. The remaining 
three bench-scale tests were conducted using the newer bench-scale 
reactor with feed gas H2/CO ratios of 2/1 and 1/1. The tests at 
H2/CO = 2/1 (no steam) completed a series designed to show the 
effect of temperature on carbon formation potential. The results 
were inconclusive, however, due to one temperature upset and oc- 
casional plugging of the reactor tubes with carbon deposits. Never- 
theless, the data did indicate that the catalysts were able to remain 
active for longer periods of time at the higher temperatures despite 
significant carbon buildup. The bench-scale test at He/CO = 1/1 
was carried out at 950°F in the absence of steam. Not surprisingly, 
therefore, significant carbon deposition was again experienced. This 
series of tests will be continued to examine the effect of increasing 
steam concentrations on carbon formation potential. A 5-day 
PEDU test (Test SM-4) was conducted using the UCI catalyst. The 
catalyst showed very high activity in steady-state periods of 36 
hours at H2/CO = 1/1 (without steam) and 39 hours at H2e/CO = 
1/1 (with a steam/gas ratio of 0.2). Most importantly, the carbon 
content of the catalyst did not increase throughout the course of 
the test. The only drawback was that the catalyst tended to com- 
pact in a hard layer on the inner walls of the distributor, interfering 
with temperature control near the reactor inlet. 


1810 (DOE/ET/14850—5) Synthane/BCL-PDU plants. 
Contractor quarterly report No. 5, July 1, 1980-September 
30, 1980. Zigmond, V.J. (Burns and Roe Services Corp., 
Oradell, NJ (USA)). 22 Oct 1980. Contract AC02- 
79ET 14850. 6p. NTIS, PC A02/MF AOI1. 


1811 (DOE/MC/08450—T1) Modeling of wet gas 
cleanup. Task 13. Finai technical report. Wolf, T.L.; Finson, 
M.L.; Piper, L.G.; Simons, G.A. (Physical Sciences, Inc., 
Woburn, MA (USA)). Aug 1980. Contract AM21- 
78MC08450. 80p. NTIS, PC AOS/MF AOl. 

The present study addresses the physical processes essential 
to a basic understanding of humidifier operation. Models have been 
formulated to predict turbulent gas phase transport of mass, mo- 
mentum, and energy, transport of particulates, and droplet evapora- 
tion/condensation. The analysis has been accomplished without 
undue complexity through the use of approximately integral meth- 
ods, and numerical application has been straightforward. Although 
insufficient experimental data exist to make a detailed investigation 
of predictive capability, the model is at least expected to show ap- 
proximate trends associated with changes in such quantities as 
water flow rate, dust loading, inlet gas compositions and tempera- 
tures, and length of the chamber. Preliminary sensitivity studies in- 
dicate both kinetic and thermodynamic limitation of tar condensa- 
tion under present METC operating conditions. Kinetic limitations 
may be alleviated through increased dust loading and/or an in- 
crease in humidifier length. Thermodynamics are made more favor- 
able through an increase in water flow rate. The present study indi- 
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cates that complete water evaporation can be achieved at flow rates 
substantially greater than typical METC values, provided water 
droplets remain in the 100 yz diameter size range at inlet. Of course, 
nozzle performance may be degraded sufficiently at high flow rates 
that this condition cannot be satisfied. 


1812 (DOE/MC/12734—T1) Hydrocarbon autothermal 
performing program annual report. Lewis, P.F.; Kothandara- 
man, G.; Pugh, E.; Lord, G.; Yarrington, R.; Hwang, H.S. 
(Physical Sciences, Inc., Woburn, MA (USA)). Oct 1980. 
Contract AC21-79MC12734. 79p. (TR—235). NTIS, PC 
A05/MF AOl1. 

A goal of the national molten carbonate fuel cells program is 
to develop the capability to use heavy fuel oil or coal liquids as 
feed stock for fuel cell power plants. These liquid fuels must be re- 
formed to gaseous fuels which are composed mainly of CO, Ho, 
CO, and H2O (and Nz) for use by the fuel cell. The goal of this 
program is to understand the mechanism for the formation of soot 
under conditions relevant to autothermal reformers and to translate 
this understanding to recommendations for modification of autoth- 
ermal design. This goal is to be accomplished by a combination of 
experimental and theoretical tasks. The experimental tasks are to 
study the mechanisms of soot formation under controlled condi- 
tions with gaseous fuels, O2 and H2O, both premixed, and with 
well-described mixing, with and without catalysts. The theoretical 
tasks will develop models to describe the experimental data first by 
detailed chemical and fluid mechanical processes, second by quasie- 
quilibrium models, and finally by scaling laws. These scaling laws 
will then be utilized in recommending reformer design modifica- 
tions. The first year’s work of the two year program is described. 
(WHK) 


1813 (DOE/PC/30080—T1) Investigation of mechanism 
of hydrogen transfer in coal hydrogenation. Quarterly prog- 
ress report, March-May 1980. Cronauer, D.C.; Ruberto, 
R.G. (Gulf Research and Development Co., Pittsburgh, PA 
(USA)). Jul 1980. Contract AC22-80PC30080. 18p. NTIS, 
PC A02/MF AOl. 

The project is underway with initial emphasis upon both hy- 
drogen transfer fundamentals, namely, observing the rate of conver- 
sion, rate of hydrogen transfer, and the site of hydrogen transfer, 
and upon refining the techniques to measure hydrogen donor ca- 
pacity. Experimentation has started with the use of Powhatan No. 5 
(Pittsburgh Seam) coal so that results will be applicable to SRC-II 
technology, which is in the pilot plant stage of development. In ad- 
dition, a kinetic model has been prepared which correlates the data 
of the liquefaction of two types of coals in the presence of good 
and poor hydrogen donor solvents. This single kinetic model, 
which includes the reaction of coal + solvent (oil) --- > more re- 
action coal, adequately explains the observed phenomena of a net 
consumption of solvent (for poor donor solvents) at low space 
times. 


1814 (DOE/PC/30080—T2) Investigation of mechanism 
of hydrogen transfer in coal hydrogenation. Quarterly prog- 
ress report, June-August, 1980. Cronauer, D.C.; Ruberto, 
R.G.; McNeil, R.L.; Young, D.C. (Gulf Research and De- 
velopment Co., Pittsburgh, PA (USA)). Sep 1980. Contract 
AC22-80PC30080. 25p. NTIS, PC A02/MF AO1. 

Hydrogen transfer experiments using Powhatan Number 5 
Mine bituminous coal and deuterium labeled tetralin are underway. 
The rate of coal conversion, hydrogen transfer and site of hydro- 
gen transfer are being measured. Preliminary results are consistent 
with those previously obtained with Kentucky and Illinois seam 
coals; namely, about 3.5 g of hydrogen is transferred per 100 g 
MAF coal at reactor conditions of 450°C, 30 minutes and 30% feed 
coal in tetralin. At these conditions, about 73% conversion of coal 
to toluene solubles is achieved. Results at lower times (0 and 10 
minutes) and temperatures (300, 350, and 400°C) are also discussed. 
An evaluation of the techniques to measure hydrogen donor capac- 
ity has indicated that the best instrumental approach available to us 
is that of Seshadri et al in which “C-NMR is used to quantify the 
level of hydroaromatics. Both GC/MS and group type MS tech- 
niques do not appear to be adequate for this purpose. Plans are 
being established to carry out solvent recycle and follow the effect 
of isomerization and adduction with the number of cycles. 
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1815 (DOE/PETC/TR—80-8) Mathematical modeling 
of the synthane gasifier for non-caking coals. Pukanic, G.W.; 
Cobb, J.T.; Haynes, W.P.; McMichael, W.J.; Strakey, J.P.; 
Schehl, R.R.; Kornosky, R.M. (Department of Energy, 
Pittsburgh, PA (USA). Pittsburgh Energy Technology 
Center). Nov 1980. 135p. NTIS, PC A07/MF AO1. 

A mathematical model based on IGT kinetics has been de- 
veloped to simulate the gasification of coal in the Synthane gasifier. 
Two computer codes have been prepared that incorporate this 
model. The first, called the analytical code, has been designed pri- 
marily to evaluate model parameters from runs on the 4-inch 
Synthane PDU gasifier. The second, called the predictive code, has 
been designed to predict temperatures for the zones within the 
model as well as the effluent products from a stipulation of run 
conditions. In the present report some 35 Synthane runs for the 
non-caking western coal Montana Rosebud have been analyzed. 
Parity plots have been prepared to check the efficacy of the model 
and of the computer codes developed. 


1816 (DOE/TIC—11300) State-of-the-art assessment of 
heat transfer equipment. Gambill, W.R. (Oak Ridge National 
Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 20p. 
NTIS, PC A02/MF AOl1. 

The data base for heat exchange equipment in coal conver- 
sion is relatively slender, especially for the two most problematic 
stream types - hot coal/oil slurries (with and without concurrently 
flowing He - rich gas), and hot dirty gases. The ORNL survey of 
industrial coal conversion equipment capabilities for heat recovery 
and utilization, conducted during 1977 to 1979, was summarized. 
The salient survey conclusions were that collective US vendor fab- 
rication experience and capabilities are extensive; and that for proc- 
ess-specified exchangers, design approaches and estimated surface 
areas and costs vary widely. Various exchanger problems encoun- 
tered during coal-conversion pilot plants operations were ad- 
dressed. In such pilot plants, heat recovery has generally been ig- 
nored or minimized, with emphasis on obtaining process data and 
experience with other critical components. In Demonstration and 
Commercial plants, extensive heat interchange will be required to 
increase the overall thermal efficiency in order to minimize product 
costs. Three illustrative examples of factors affecting the design of 
fired coal slurry preheaters were discussed briefly. These were gas/ 
slurry flow regime, slurry rheology as it influences the critical ve- 
locity for transition from laminar flow, and the possible enhance- 
ment of slurry thermal conductivity in laminar pipe flows associat- 
ed with micro-mixing of solid particles above a certain mean diame- 
ter. The broad conclusions were that fabrication capabilities are 
adequate; and that design, especially on the process side, is difficult 
because of the sparsity of physical-property and transfer-rate data 
and correlations. 


1817 (FE—2286-60(10-80)) Preparation of a coal con- 
version systems technical data book. Quarterly report, No- 
vember 1, 1979-January 31, 1980. (Institute of Gas Technol- 
ogy, Chicago, IL (USA)). Oct 1980. Contract ACO1- 
76ET 10255. 229p. NTIS, PC Al1/MF AO1. 

Comparison results of evaluations on the SURFIMP pro- 
gram on experimental quaternary data on NHs3-CO2-H2S-H2O 
system are presented. Also, the salting-out coefficients of gases - 
e.g., CO2, NHs and HS - by ammonium carbamate have been cor- 
related and given as a function of the temperature. Physical and 
thermodynamic properties of Furan and Tetrahydrofuran are pre- 
sented. The heating values and compositions of coal and char ana- 
lyzed at IGT for the HYGAS »>rogram have been correlated. The 
standard deviation of the prediction, using the resulting correlation, 
is about 85 Btu/lb. Results from the literature on the carbon-carbon 
dioxide reaction rates have been collected, evaluated and tabulated. 
The forms of carbon used in the reaction studies included: char, 
coke, graphite, carbon black, etc. The reaction temperature and 
pressure ranges from 700° to 1600°C and from subatmospheric pres- 
sure to 36 atmospheres, respectively. Preliminary simulation results 
of moving bed gasification are presented in graphical form. Atmos- 
pheric fluidized bed boiler, pressurized fluidized bed boiler, com- 
bined open gas-steam turbine cycle with integrated low-Btu gasi- 
fier, combined gas-steam turbine cycle using coal derived liquid 
fuel-potassium topping/steam bottoming cycle-pressurized fluidized 
bed boiler, and closed cycle gas turbine-helium/organic bottoming- 
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atmospheric fluidized bed boiler were analyzed using thermody- 
namic availability functions. The availability efficiency and effec- 
tiveness of these processes are reported. An attrition mathematical 
model which is used for predicting the changes in particle size dis- 
tribution in a fluidized bed reactor has been proposed. 


1818 (FE—2305-39) Investigation of mechanisms of hy- 
drogen transfer in coal hydrogenation. Cronauer, D.C.; Ru- 
berto, R.G.; Young, D.C. (Gulf Research and Development 
Co., Pittsburgh, PA (USA)). Jul 1980. Contract ACO01- 
76ET10575. 119p. NTIS, PC A06/MF AO1. 

This project first consisted of a study of hydrogen transfer 
reactions with model compounds to develop an understanding of 
the mechanism of the type of reactions that occur during coal liq- 
uefaction. Secondly, bituminous coals from the Illinois No. 6 and 
Kentucky No. 9 and 14 seams were liquefied in a batch micro-reac- 
tor using labeled tetralin and octahydrophenanthrene with catalyst 
in some cases. In addition to following the level of coal conversion, 
the level of hydrogen transfer was observed alon:: with determin- 
ing the site of transfer. Coal liquefaction occurs initially by the 
direct solubilization of low- and moderate-molecular weight species 
in the solvent. Subsequently, thermal cleavage of chemical bonds 
occurs followed by stabilization of the resulting free radicals by (1) 
abstraction of hydrogen from the solvent (or to a limited extent 
from dissolved gas), (2) reaction with other molecules, or (3) at- 
tachment (adduction) to convenient molecules. The rate of reaction 
is most strongly influenced by the type of bonds that are cracking 
and not by the type of donor solvent. However, the better the 
donor solvent, the more effectively the free radicals are quenched 
and, therefore, the better the resulting product. It is interesting that 
the results of the model compound experiments would lead one to 
the conclusion that most hydrogen transfer should occur at sites a 
to an aromatic ring. While this is generally valid with 40 to 50% of 
hydrogen transfer occurring at such sites, the amount of transfer 
observed at aromatic sites is marginally higher when multiple ring 
species are included. 


1819 (FE—2306-15) Coal gasification pilot plant support 
studies. Subtask 3-2, Phase equilibrium studies as applied to 
treatment of raw bases from coal gasification. (Institute of 
Gas Technology, Chicago, IL (USA)). Oct 1980. Contract 
AC21-78ET11330. 39p. NTIS, PC A03/MF AO1. 

Several methods to predict the phase equilibrium behavior of 
gas mixtures at different temperatures and pressures appear in the 
literature. In this study, four of these correlations have been evalu- 
ated using experimentally derived vapor-liquid equilibrium compo- 
sitions and phase densities. The experiments were conducted with 
simulated coal gasification product gas-benzene mixtures over a 
temperature range of 122° to 403°F and pressure range of 590 to 
2800 psia. The four correlations evaluated were the Peng-Robinson, 
the Soave Redlich-Kwong, the Redlich-Kwong Chao-Seader, and 
the Redlich-Kwong Grayson-Streed. Interaction coefficients for 
several of the components of interest for use in the Peng-Robinson 
equation of state were also determined from available binary vapor- 
liquid equilibrium data. Of the four available vapor-equilibrium cor- 
relations evaluated, the Peng-Robinson correlation provided the 
closest approximation to the experimental results. The next closest 
correlations were the Soave Redlich-Kwong, the Redlich-Kwong 
Chao-Seader, and the Redlich-K wong Grayson-Streed. 


1820 (FE—2449-11) Studies in support of recirculating 
bed reactors for the processing of coal. Final report. Bierl, 
T.W.; Gajdos, L.J.; McIver, A.E.; McGovern, J.J. Jr. (Car- 
negie-Mellon Univ., Pittsburgh, PA (USA)). Jul 1980. Con- 
tract ACO1-76ET10525. 451p. NTIS, PC A20/MF AOl. 
Task I, Coal Mixer Modelling Studies, examined the physical 
mixing of densely-laden, gas-solids streams in the upflow (riser) leg 
of a recirculating bed reactor. The experiments were conducted in 
a Plexiglas cold model, using a three-inch diameter, nineteen-feet 
high riser, with air as the motive fluid and HFZ-20, a microspheroi- 
dal cracking catalyst (60u diameter, 56 1b/ft® bulk density), as a re- 
circulating solids. The riser was operated under the conditions de- 
scribed for fast fluidization. Invasive (probe and x-ray) meas- 
urements of the riser flow field revealed the existence of a high ve- 
locity, dilute phase transport regime occupying a central core and 
turbulent annular regime of high density but with no net transport 
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of solids. These findings are consistent with those reported in inves- 
tigations of the large-scale risers used in petroleum refinery. Conse- 
quently, they are at variance with the claim that there is a fast flui- 
dization regime with fine-scale dispersal of solids throughout the 
gas phase. Gas mixing experiments (a foreign gas stream was inject- 
ed co-axially into the riser core) indicated that the mixing rate was 
determined by the velocity of the riser gas stream. Solids mixing 
experiments (a foreign, entrained solids stream was injected co-ax- 
ially into the riser core) revealed fairly rapid penetration of the jet 
but poor fine-scale mixing of the solids. Other experimental results 
elucidated the factors which govern the equilibrium distribution of 
sulfur between organic sulfur in char and gaseous hydrogen sulfide. 


1821 (FE—2547-56) Phase III laboratory support for H- 
coal project. (Hydrocarbon Research, Inc., Lawrenceville, 
NJ (USA)). Oct 1980. Contract ACO0S-77ET10152. 54p. 
NTIS, PC A04/MF AO1. 

The purpose of this study was to evaluate Fies Mine, Ken- 
tucky No. 9 coal as a suitable alternate feedstock for the H-Coal 
Pilot Plant. Originally, the second-year Pilot Plant operations were 
scheduled to use Fies Mine, Kentucky No. 11 coal, but this mine 
will soon be closed and the coal unavailable. Kentucky No. 11 coal 
from the Fies mine is geologically the same as Illinois No. 6 coal, 
whereas Kentucky No. 9 coal from the Fies Mine is geologically 
the same as Illinois No. 5 coal. Illinois No. 6 has the largest and 
best-characterized H-Coal data base. The Illinois coal, therefore, 
was used as the standard against which the performance of the 
Kentucky 9 coal was judged. Operating conditions used in this 
evaluation were similar to those used in the tests on Kentucky 11 
coal. The conclusions derived from this study are given. Analyses 
and yield comparisons for both Kentucky coals are presented. 
Based on the results of this bench unit operation, Kentucky No. 9 
coal appears to be an acceptable substitute for Kentucky No. 11 
coal in an H-Coal process system. 


1822 (FE—2806-10) Coal gasification pilot plant support 
studies. Subtask 1-3. Application of availability analysis in as- 
sessing the efficiency of coal gasification processes. (Institute 
of Gas Technology, Chicago, IL (USA)). Oct 1980. Con- 
tract AC21-78ET 11330. 91p.‘NTIS, PC AO5/MF AOl1. 

The methodology for availability analysis to assess thermo- 
dynamic efficiency in coal gasification processes has been estab- 
lished. The methodology includes the following: procedures for es- 
timating chemical, thermal, and mechanical contributions to enth- 
alpy, entropy, and availability transformations in various steps of 
coal gasification processes; and definition of parameters for a quan- 
titative assessment of process thermodynamic efficiency. The meth- 
odology of availability analysis, including the procedures and defi- 
nitions (mentioned above), has been used to develop computer pro- 
grams for assessing the thermodynamic efficiency of coal gasifica- 
tion processes. These programs are written in FORTRAN IV for 
use in the IGT computer facilities. The data input to these pro- 
grams include the temperatures, pressures, and flow rates of chemi- 
cal species entering and leaving the processes or process steps being 
analyzed. The thermodynamic analyses provided by the computer 
programs include: verification of material and heat balances; and 
computation of availebility balances and process thermodynamic ef- 
ficiency parameters. Availability analyses have been conducted for 
the major process steps in proposed designs of HYGAS and Lurgi 
processes for producing SNG from Eastern coals. For each design, 
process steps with potential for improved thermodynamic efficien- 
cies have been identified, and recommendations were made for im- 
proving process efficiencies. The proposed HYGAS and Lurgi de- 
signs were compared, and differing design features were contrasted 
and analyzed. 


1823 (FE—2806-11) Coal gasification pilot plant support 
studies. Subtask 2-1. Solids fluidization relating to coal gasifi- 
cation. (Institute of Gas Technology, Chicago, IL (USA)). 
Oct 1980. Contract AC21-78ET11330. 117p. NTIS, PC 
A06/MF AO!. 

An investigation was undertaken to determine the effects of 
system parameters on vertical jet penetration in fluidized beds. The 
study was conducted in a 12-in.-diameter semicircular, transparent 
column over a pressure range of 50 to 750 psig. Three different jet 
penetrations were measured in the investigation corresponding to 
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the phenomena observed. The effect of bed fluidizing velocity on 
jet penetration was determined by measuring the jet penetration at 
three different fluidization velocities. The effects of particle density 
and particle size on jet penetration were also studied. An investiga- 
tion was undertaken to determine the effect of pressure on jet pene- 
tration. Existing correlations to predict jet penetration were com- 
pared with the experimental data to determine how well the corre- 
lations predicted the effect of system pressure. The effect of jet 
nozzle size and configuration on jet penetration length were also 
determined. The second area studied in this investigation was the 
effect of standpipe length on solids flow rate from hoppers. Two 
different modes of standpipe flow were observed in these tests. 
With no restriction at the bottom of the pipe, the solids moved in a 
dilute, streaming type of flow in the standpipe. With a restriction at 
the bottom, however, the solids were in a dense-phase moving 
packed-bed flow in the pipe. In general, the solids flow rate 
through the pipe increased with increasing pipe length for the 
dilute-phase flow mode. 


1824 (FE—2806-12) Coal gasification pilot plant support 
studies. Subtask 2-2. High-temperature characteristics of 
fluidized coal chars in the sintering regime. (Institute of Gas 
Technology, Chicago, IL (USA)). Oct 1980. Contract 
AC21-78ET11330. 59p. NTIS, PC A04/MF AOI. 

This investigation was conducted to determine the effects of 
temperature, fluidizing gas oxygen concentration, and ash content 
on the minimum fluidizing velocity needed to prevent sintering. 
The work was carried out in a 6-in. diameter reactor. Husky lignite 
char, gasified Husky lignite char, and char from a ROM Illinois 
No. 6 bituminous coal were tested in the investigation. Each of 
these materials was screened to give a particle size distribution of 
approximately -10 + 80 mesh. Batch tests with Husky lignite char 
using only nitrogen as the fluidizing gas did not produce sinters at 
bed temperatures as high as 2050°F. Because of this, the unit was 
converted to a continuous solids feed and discharge system capabie 
of running with oxygen in the feed gas. At oxygen concentrations 
of 2%, 5%, and 10% in the fluidizing gas, no sintering occurred at 
temperatures below 1950°F with Husky lignite char. At a 15% 
oxygen concentration in the fluidizing gas the fluidizing velocity 
could not be increased to a value which would prevent sintering 
for the size of Husky lignite char used. From the tests made with 
Husky lignite char, it was found that the minimum excess velocity 
needed to prevent sintering was linearly proportional to the bed 
temperature and to the feed gas oxygen concentration to the 1.5 
power. Some of the Husky lignite char containing about 15% to 
23% ash was gasified to increase the ash content to 31% to 33%. 
The normalized excess fluidization velocity needed to prevent sin- 
tering for the gasified Husky lignite char was greater than that 
needed to prevent sintering for the non-gasified Husky lignite char. 
Runs were also made with Illinois No. 6 ROM bituminous char. 
This material was found to sinter much more readily than the two 
Husky lignite chars tested. 


1825 (FE—2806-13) Coal gasification pilot plant support 
studies. Subtask 2-3. Void-gas stripping in coal gasification 
systems. (Institute of Gas Technology, Chicago, IL (USA)). 
Oct 1980. Contract AC21-78ET11330. 59p. IS, PC A04/ 
MF AOl. 

An investigation was conducted to: Determine the mecha- 
nism of void-gas stripping in a moving packed bed of solids; deter- 
mine the effect of system parameters on void-gas stripping require- 
ments; and to develop a model for predicting the minimum amount 
of stripping gas required for a particular design application. The 
void-gas stripping investigation was carried out with an air-nitrogen 
gas system. Stripping was conducted in 4, 6, and 8-in. diameter col- 
umns with moving beds of sand, siderite, and coal char. The solids 
flow rate was varied over a wide range. In each test, the stripping 
gas (i.e., nitrogen) was added to the standpipe to displace the inter- 
stitial oxygen in the moving bed of solids. The oxygen concentra- 
tion in the standpipe was monitored with a diffusion-type oxygen 
analyzer. The results show that for a downward-moving packed 
bed, the direction of the void-gas flow in the downcomer to be 
stripped is important. For void gas initially traveling down (relative 
to the wall) in the stripping section, stripping-gas requirements 
could be decreased by: decreasing the solids flow rate, increasing 
the standpipe diameter, raising the stripping-gas injection point, or 
increasing the pressure drop in the stripping section. For gas initial- 
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ly traveling up the downcomer relative to the downcomer wall, 
stripping-gas requirements could be decreased by: increasing the 
solids flow rate, decreasing the standpipe diameter, lowering the 
stripping-gas injection point, or decreasing the pressure drop in the 
stripping section. A model was developed, based on the relative 
solids-gas velocity in the stripper, to predict stripping-gas require- 
ments for nonporous particles. This model predicted stripping-gas 
requirements for the sand and siderite material to within 20%. 


1826 (FE—2806-14) Coal gasification pilot plant support 
studies. Subtask 3-1. Effect of raw product gas composition 
on shift catalysts. (Institute of Gas Technology, Chicago, IL 
(USA)). Oct 1980. Contract AC21-78ET11330. 106p. NTIS, 
PC A06/MF AOl. 

Four sulfur-resistant high-temperature water-gas shift cata- 
lysts were evaluated, using feed compositions simulating those of 
coal gasifier effluents. These catalysts, G-93, United Catalysts, Inc.; 
UC-1870-46-1, Union Carbide Corp.; Catalysts 538, Shell Oil Co.; 
and Comox 207, LDI Catalyst Co., were found to be durable, easy 
to handle, and capable of promoting the water-gas shift reaction in 
the presence of CO, CO2, Hz, CHs, C2Hs, CsHs, CsHio, HeS, COS, 
CHsSH, C2HsSH, CsHsS, Nz, NHs, CeHs, CsHsOH, and H2O. The 
catalysts were evaluated at the following process conditions: pres- 
sures of 50, 100, 200, 500, and 100 psig; temperatures of 400°, 500°, 
550°, 650°, 750°, 850°, 950°, and 1050°F; CO concentrations of 10, 
20, 30, and 80 mol % (water-free basis); benzene concentrations of 
0, 2, 10, and 20 mol %; phenol concentrations of 0, 0.1, 0.4, and 1 
mol %; and an NHs concentration of 0.3 mol %. Life-test data 
were obtained with a packed-bed reactor, and rate data with a con- 
tinuous-stirred tank reactor. The conditions and compositions used 
to obtain the data encompassed all existing gasification processes 
and gasifier effluents. Equations for the generalized rate of CO con- 
version were developed. Comparison of the values predicted by 
these equations with experimental data showed an average devi- 
ation of 11%. 


1827 (FE—2806-17) Coal gasification pilot plant support 
studies. Subtask 4-1. Development of coal preparation tech- 
niques for gasification processes to reduce energy require- 
ments, optimize size distribution, and conserve water. (Insti- 
tute of Gas Technology, Chicago, IL (USA)). Oct 1980. 
Contract AC21-78ET11330. 121p. NTIS, PC A06/MF AO1. 

The preparation and handling of gasifier feed coal can be 
done with a complete wet-handling and wet-preparation plant for 
mine-mouth coal gasification plants using water-based slurry trans- 
port. This study was concerned with five important areas of this 
wet-handling system that, prior to this program, have not been 
completely addressed: (1) Wet-Size Reduction of Coal; (2) Slurry 
Transport Characteristics of a Coarse Particle Size Stream; (3) Ag- 
glomeration Reduction of Caking Coals by Partial Oxidation in a 
Slurry; (4) Mechanical Dewatering of Coal-Water Slurries; and (5) 
Design of a Wet-Handling Plant From the Mine to the Gasifier 
Using Slurry Transport. Wet-size reduction, that is crushing in the 
presence of flowing water in certain types of high-throughput 
crushers, can reduce fines generation and power consumption while 
increasing throughput rates and providing a safe, dust-free oper- 
ation. A coal-water handling system for coal gasification will re- 
quire pumping of slurries of various size consists and solids concen- 
trations for the short in-plant distances. Measurements were made 
with a typical gasifier feed-size consist in water slurries with coal 
concentrations of from 40 to 60 weight percent. Pumping charac- 
teristics were measured in a 2-inch pipeloop test facility, and rheo- 
logical properties were measured with an extrusion rheometer. An 
experimental apparatus was designed and constructed to investigate 
the conditions for submerged oxidation pretreatment of caking 
coals. 


1828 (FE—2806-18) Coal gasification pilot plant support 
studies. Subtask 4-2. Liquid-phase treatment to reduce the 
agglomerating properties of caking coals. (Institute of Gas 
Technology, Chicago, IL (USA)). Oct 1980. Contract 
AC21-78ET11330. 57p. NTIS, PC A04/MF AO1. 

The pretreatment of caking bituminous coals to prevent ag- 
glomeration is necessary for most proposed or existing coal conver- 
sion processes. Although partial oxidation has been shown to be ef- 
fective, an alternative method is being investigated and is reported 
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here: treatment of clal with liquids or supercritical fluids. The IGT 
Agglomeration Test, which classifies samples on a scale (AN) from 
0 to 5 according to their agglomerating character upon heating in a 
hydrogen atmosphere, was used as the basic criterion of success. 
Another measure, the product condition index (PCI), was formulat- 
ed to gauge the degree of caking occurring during treatment. Pyr- 
idine was reacted with Illinois No. 6 coal under atmospheric pres- 
sure to reduce the AN to zero at 200°F. Solvent zetention of up to 
11% cast doubt on the practicability of this method. Treatment 
with phenanthrene was partially effective at a temperature of 
480°F, but the difficult separation of solvent and extract was noted 
as a drawback. The agglomeration number of Illinois coals was 
lowered to a range of 0 to 1 by treating the coal at supercritical 
conditions, 670° to 700°F and 1000 to 1500 psig, with benzene and 
toluene. Run-of-mine Illinois No. 6 coal can be effectively pretreat- 
ed at a residence time of less than 30 minutes and a temperature of 
700°F. A noncaking feed can be obtained over a wide range of ex- 
traction levels (11% to 23%), depending on the thermal history of 
the sample as well as the original composition of the coal. In con- 
clusion, the method of pretreatment by extraction with supercritical 
benzene, toluene, or phenol/benzene is technically feasible at the 
laboratory level for mildly caking bituminous coals. 


1829 (FE—3245-12) Simultaneous high temperature re- 
moval of alkali and particulates in a pressurized gasification 
system. Fourth quarterly technical progress report, October 
1979-December 1979. Mulik, P.R.; Ciliberti, D.F.; Alvin, 
M.A.; Kearins, D.L. (Westinghouse Electric Corp., Pitts- 
burgh, PA (USA). Research and Development Center). Jan 
1980. Contract ET-78-C-01-3245. 38p. IS. 

Westinghouse is examining the feasibility of a hot gas clean- 
ing process to minimize the concentration of alkali in a high-tem- 
perature fuel gas with simultaneous particulate removal through the 
use of aluminosilicate materials (getters). There are four program 
objectives. The gettering capacity will be kinetically defined by 
thermogravimetric analysis of three selected getters - kaolinite, ash 
from a low-temperature coal char, and ash from a high-temperature 
gasifier. Using detailed chemical and physical analyses of the react- 
ed aluminosilicates, the gettering mechanism will be delineated as 
either a chemical or a sorption process. System performance pro- 
jections, for a coupled alkali and particulate removal system, will 
be developed from the fundamental kinetic and thermodynamic 
data. Finally, the system performance projections will be utilized to 
define a plan for concept scale-up. 


1830 (LBL—11325) Low temperature coal liquefaction 
by zinc chloride and tetralin. Hershkowitz, F.; Grens, E.A. 
II. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.; California Univ., Berkeley (USA). Dept. of Chemical 
Engineering). Sep 1980. Contract W-7405-ENG-48. 160p. 
NTIS, PC A08/MF AOl1. 

Thesis. 

High conversions of subbituminous coal to liquid or soluble 
products were obtained by treatment with large amounts of zinc 
chloride together with tetralin at temperatures below those of coal 
pyrolysis. Treatments were carried out in a stirred batch reactor at 
250 to 325°C for durations of 10 to 120 min with hydrogen at 3.5 
MPa total pressure. The extent of conversion was determined by 
solvent extractions with cyclohexane, toluene, and pyridine, and 
products were characterized by elemental analysis, gel permeation 
chromatography, proton nuclear magnetic resonance, and oxygen 
functional group analysis. The conversions to soluble products 
reached 50% solubility in cyclohexane and 85% in pyridine for 
treatment at 300°C. This conversion increased with increasing tem- 
perature and duration of treatment, and was accompanied by pro- 
gressive reductions in molecular weight as well as by elimination of 
oxygen (especially ether oxygen) in coal. This behavior, along with 
the increase in product aromaticity with increasing conversion, in- 
dicates a mechanism involving ZnCle-catalyzed cleavage of cross- 
linking bonds in the coal. Recombination of the resulting reactive 
species is prevented by ZnCl2-catalyzed transfer of hydrogen from 
the tetralin, coal products, and reactor atmosphere, and by alkyla- 
tion of the tetralin. 
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1831 (LBL—11395) Effect of zinc chloride on organic 
solvents and compounds modeling certain bonds in coal. 
Maienschein, J.L.; Grens, E.A. II. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.; California Univ., 
Berkeley (USA). Dept. of Chemical Engineering). Sep 1980. 
Contract W-7405-ENG-48. 115p. NTIS, PC A06/MF AOl1. 

The treatment with organic solvent/zinc chloride mixtures 
on compounds modeling certain ether and aliphatic structures pres- 
ent in coal was examined at temperatures from 175 to 280°C. In 
coal liquefaction, ether and aliphatic linkages between aromatic 
units are among the most important bonds to be broken. Treatment 
of diaryl ethers and alkyl-aryl ethers with a 600-fold molar excess 
of zinc chloride resulted in cleavage of most ethers. Cleavage of 
ether carbon-oxygen bonds was not achieved for those bonds in 
which the oxygen atom was attached directly to an aromatic ring; 
thus, diphenyl ether was not cleaved. For all other diaryl ethers, 
cleavage was rapid, with most cleavage products alkylating aroma- 
tic centers present in the treatment system; alkyl-aryl ethers were 
cleaved more slowly, yielding dealkylated phenols or naphthols. 
With treatment of diaryl alkanes under similar conditions, only 
diaryl methanes were cleaved, with fragments again alkylating aro- 
matic species present. The reaction products for the ethers and 
diary! alkanes confirmed previously proposed carbonium ion mech- 
anisms. For both ether and aliphatic compounds, substituents on the 
aromatic rings accelerated the rate of the cleavage reaction. In re- 
lated studies of behavior of solvents with zinc chloride, hydroaro- 
matic solvents were found not significantly soluble in zinc chloride 
at temperatures up to 300°C, but were degraded by zinc chloride- 
catalyzed cracking and polymerization reactions. Dodecane was 
non-reactive and insoluble. 


1832 (LBL—11512) Hydrogenation and cracking of coal 
related fused-ring structures using ZnCl. and AlCl, catalysts. 
Salim, S.S. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Apr 1980. Contract W-7405-ENG-48. 176p. 
NTIS, PC A09/MF AOl1. 

Metal halide catalysts, especially zinc chloride, have been 
demonstrated to be effective catalysts for the conversion of coal to 
liquid products. Coal is believed to consist of aromatic structural 
units joined together by various linkages. The present work was 
undertaken to study the effect of zinc chloride and aluminum chlo- 
ride on a group of two and three ring aromatic and hydroaromatic 
substances representative of those found in coal. Reactions were 
carried out in a batch autoclave using cyclohexane solvent, tem- 
perature of 325°C and hydrogen or nitrogen pressure of 1600 psig. 
Dilute solutions of substrates in cyclohexane and a catalyst to sub- 
strate ratio of 0.54 were used. Substantial substrate reactivity differ- 
ences were observed for reactions in the presence of ZnCl. These 
reactions are described. All substrates were quite reactive in the 
presence of AICls. This resulted in substantial tar formation as well 
as high conversions to liquid products. The source of hydrogen 
used in hydrogenation and cracking of substrates was found to 
depend on the nature of the catalyst. In the presence of ZnClo, gas- 
eous hydrogen was the major source of hydrogen. In the presence 
of AlCl, Scholl condensation of substrates or reaction interme- 
diates provided most of the hydrogen. Reaction networks were 
proposed for hydrogenation and cracking of substrates based on 
products of reactions of substrates as well as reactions of products 
of partial hydrogenation of substrates. These networks were ex- 
plained in terms of carbonium ion mechanisms. 


1833 (ORNL—5475) Mathematical model of the 
HYGAS pilot plant reactor. Fossil energy program. Meyer, 
J.P.; Wells, J.W.; Cox, J.R.; Belk, J.P.; Frazier, G.C.; 
Wham, R.M. (Oak Ridge National Lab., TN (USA)). Nov 
1980. Contract W-7405-ENG-26. 287p. NTIS, PC A1l3/MF 
AOl. 

A mathematical model of the HYGAS pilot plant reactor is 
presented. The model is based on subdivision of the gasification 
process into the independent, sequential steps of devolatilization, 
volatile cracking, rapid methane formation, and slow hydrogasifica- 
tion. Models for each step have been obtained from the literature. 
Where necessary, separate algorithms were used for Montana lig- 
nite and Illinois No. 6 coals. Results show that, for a specific coal 
type, the product gas composition is essentially constant over the 
range of operating conditions reported by the Institute of Gas 
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Technology (IGT). In part, this is because of the high steam-to- 
oxygen ratio required to maintain bed fluidization. The large frac- 
tion of steam keeps the operating temperature within a narrow 
range. Because water-gas shift equilibrium is assumed and tempera- 
ture is essentially constant, little variation in product composition is 
expected for a specific coal type. This conclusion is supported by 
experimental evidence. The model predicts the composition of the 
product gas fairly well. It predicts higher temperatures than those 
reported by IGT and gives mixed results for char conversion. Dis- 
crepancies probably result from inadequacies in model formulation, 
the assumption of adiabatic behavior, and uncertainties in published 
data. 


1834 (PB—80-130222) Devolatilization kinetics and ele- 
mental release in the pyrolysis of pulverized coal. Final report 
Sep 77-Sep 79. Agreda, V.H.; Felder, R.M.; Ferrell, J.K. 
(North Carolina State Univ., Raleigh (USA). Dept. of 
Chemical Engineering). Nov 1979. 304). NTIS, PC A14/ 
MF AOI. 

The report gives results of a study of the evolution of vola- 
tile matter and trace elements from pulverized coal during pyrolysis 
in an inert atmosphere, using batch and laminar flow furnace reac- 
tors. Five coals were used, ranging in rank from lignite to anthra- 
cite. Data on transient and equilibrium elemental release and vola- 
tile yields were obtained in a batch furnace reactor, under slow 
heating rates, over a wide range of temperatures and residence 
times. Weight losses of all coals increased significantly with tem- 
perature. Devolatilization kinetics data were obtained in a laminar 
flow reactor for two lignites and a subbituminous coal, with rapid 
heating, low to intermediate temperatures, rapid quenching, and 
150-1500 msec residence. 


1835 (PB—80-138977) Economic impact on the state of 
Illinois of the medium Btu coal gasification demonstration fa- 
cility at the University of Illinois at Urbana-Champaign. 
Reiber, M. (Illinois Univ., Urbana (USA). Center for Ad- 
vanced Computation). Oct 1974. 33p. NTIS, PC A03/MF 


AOl. 

The coal gasification proposal is a plan to design, construct, 
and operate a coal gasification plant which would use high sulfur 
Illinois coal to supply the University of Illinois’ Abbott Power 
Plant. This plant would use 500 to 600 tons of coal per day to pro- 
duce a medium Btu gas. The facility would constitute a demonstra- 
tion plant for most industrial firms and institutions, generating 
either electricity, heat, or both. Data on the prices of coal versus 
fuel oil are presented. The market for medium Btu gasified coal is 
discussed at length including tabular data. The return on the state 
investment in the coal gasification facility is reviewed. 


1836 (PB—80-147622) Evaluation of physical/chemical 
coal cleaning and flue gas desulfurization. Final report Jun 
78-Oct 79. Tarkington, T.W.; Kennedy, F.M.; Patterson, 
J.G. (Tennessee Valley Authority, Muscle Shoals, AL 
(USA). Emission Control Development Projects). Nov 
1979. 378p. NTIS, PC Al7/MF AOl1. 

The report gives results of evaluations of physical coal 
cleaning (PCC), chemical coal cleaning (CCC), and coal cleaning 
combined with flue gas aesulfurization (FGD). It includes process 
descriptions, cleaning performances, comparative capital invest- 
ments, and annual revenue requirements when four coals (with 
sulfur levels of 0.7% to 5.0%) are cleaned by each of seven concep- 
tual coal cleaning processes. In the three commercial-type PCC 
processes, coal is treated in dense-medium equipment and by froth 
flotation or concentrating table. The three CCC processes are 
KVB, TRW Gravichem, and Kennecott. The seventh process com- 
bines PCC and CCC. Economics are provided also for three coal 
cleaning/FGD combinations to meet the pre-1978 1.2 lb SO2/MBtu 
NSPS and the 85% SO2 reduction NSPS proposed in September 
1978. All processes are compared on a 2000-MW power generation 
basis. 


1837 (PB—80-148752) Sasol: South Africa’s oil from 
coal story--background for environmental assessment. Final 
report Jul-Aug 79. Anastasi, J.L. (TRW Environmental En- 
gineering Div., Redondo Beach, CA (USA)). Jan 1980. 
Contract EPA-68-02-2635. 4lp. NTIS, PC AA03/MF AOl1. 
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The report describes the world’s only oil-from-coal plant, 
known as SASOL, operated by South Africa since 1955. When 
almost $7 billion worth of expansion is completed in the early 
1980s, three SASOL plants will produce a total of 112,000 barrels 
of oil per day, or about half of South Africa’s needs. Production 
costs average $17 per barrel, well below the 1979 OPEC price of 
more than $20 per barrel. South African motorists pay about $2.40/ 
gallon ($0.63/liter) of gasoline at the pump. SASOL converts to 
liquid fuels in two steps: (1) the coal is gasified with oxygen and 
steam under pressure to yield a mixture of reactive gases, and (2) 
after being cleaned of impurities, the mixture is passed over an iron- 
based catalyst in Fischer-Tropsch synthesis units to produce liquid 
fuels. SASOL’s operation is helped by South Africa's abundance of 
cheap labor and low cost coal. The U.S., like South Africa, has 
vast coal reserves. Although comparisons are difficult, it has been 
estimated that oil could not be produced from coal in the U.S. for 
less than $27 per barrel and perhaps as much as $45. The South Af- 
rican system is the only commercially proven process for the pro- 
duction of synthetic liquid fuels. The report provides some of the 
background on a process that will receive high priority for environ- 
mental assessment. 


1838 (SAND—80-1921) Instrumentation and process 
control development for in situ coal gasification. Quarterly 
report, April-June 1980. Glass, R.E. (ed.). (Sandia National 
Labs., Albuquerque, NM (USA)). Oct 1980. Contract 
AC04-76DP00789. 17p. NTIS, PC A02/MF AOI. 

This report discusses the results of modeling efforts by 
Sandia National Laboratories in in-situ coal gasification. The main 
areas addressed are (1) flow characteristics and (2) initial cavity 
growth. The flow characteristics problem has been addressed using 
both a single phase finite element model and a two phase finite dif- 
ference model. The initial cavity growth problem has been ad- 
dressed using a finite element structural model. These models are 


useful for providing insight into the processes and for determining 
the characteristics needed to insure successful in-situ coal gasifica- 
tion. Also to be discussed is the development of the controlled 
source audio magnetotelluric (CSAMT) electromagnetic geophysi- 
cal prospecting technique. This technique is being evaluated for use 
in mapping in-situ processes. The application discussed is the 
LETC tar sands project near Vernal, Utah. 


1839 (FE—2012/Z/80/09V ols.1-3)(Suppl.)) Pipeline 
Gas Demonstration Plant. Phase I. Abbreviated version, dem- 
onstration plant process design report, supplement. Eby, R.J. 
(Illinois Coal Gasification Group, Chicago (USA)). Aug 
1980. Contract ACO1-77ET 13031. 20p. NTIS, PC A02/MF 
AOl. 


1840 (FE—2012/Z/80/09(Vol.2)(Bk.1)(Suppl.)) Pipeline 
Gas Demonstration Plant. Phase I. Abbreviated version dem- 
onstration plant process design. Volume 2. Book 1: supple- 
ment. Section 3. Demonstration plant area descriptions (plant 
areas 201 through 206). Eby, R.J. (Illinois Coal Gasification 
Group, Chicago (USA)). Aug 1980. Contract ACOI- 
77ET 13031. 284p. NTIS, PC Al3/MF AOI1. 


1841 (FE—2012/Z/80/09(Vol.2)(Bk.2)(Suppl.)) Pipeline 
Gas Demonstration Plant. Phase I. Abbreviated version dem- 
onstration plant process design. Volume 2. Book 2: supple- 
ment. Section 3. Demonstration plant area descriptions (plant 
areas 207 through 216). Eby, R.J. (Illinois Coal Gasification 
Group, Chicago (USA)). Aug 1980. Contract ACO1- 
77ET 13031. 302p. NTIS, PC A1l4/MF AO1. 


1842 (FE—2012/Z/80/09Vol.2)(Bk.3)(Suppl.)) Pipeline 
Gas Demonstration Plant. Phase I. Abbreviated version dem- 
onstration plant process design. Volume 2. Book 3: supple- 
ment. Section 3. Demonstration plant area descriptions (plant 
areas 217 through 220). Eby, R.J. (Illinois Coal Gasification 
Group, Chicago (USA)). Aug 1980. Contract ACOI- 
77ET 13031. 324p. NTIS, PC A1l4/MF AO1. 
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1843 (FE—2012/Z/80/09(Vol.1)(Sect.1-2)) Pipeline gas 
demonstration plant. Volume 1. Phase 1. Abbreviated version 
of demonstration plant process design. Section 1. Executive 
summary. Section 2. Demonstration plant concept. Eby, R.J. 
(Illinois Coal Gasification Group, Chicago (USA)). Aug 
1980. Contract ACO1-77ET 13031. 287p. NTIS, PC Al3/MF 
AOl. 

This ICGG Demonstration Plant Process Design Report 
(DPPD) defines the final Demonstration Plant Process Design Ba- 
seline. It describes a completely integrated, single train, grass roots 
facility capable of processing a blend of Illinois No. 5 and 6 Seam 
coal into synthetic pipeline gas, plus fuel oil and naphtha byprod- 
ucts. The size, approximately one quarter of the Commercial Plant 
train, is sufficiently large to demonstrate the commercial viability of 
the process and minimize scale up risks. (Design modifications have 
also been incorporated to process Pittsburgh No. 8 seam and West- 
ern subbituminous coals in the same facility. The ICGG Demon- 
stration Plant utilizes the COGAS Process for converting coal into 
gas and oil products. The process design, together with supporting 
analyses and studies, have confirmed that: the COGAS Process is 
ready for demonstration since a comprehensive data base exists; the 
technical risk is inherently low and there is a high probability of 
operating feasibility; it has been possible to make extensive use of 
commercially proven process technology and commercially availa- 
ble components; the integration of multiple processes is technically 
feasible and results in a high thermal yield (individual process areas 
are simple, well understood, controllable, and adaptable to various 
coals); the process is safe, environmentally acceptable and reliable; 
and the plant is inherently flexible. (Design changes required to 
process the various coal types have been identified and are achiev- 
able). 


1844 (FE—2012/Z/80/09(Vol.2)(Bk.1)) Pipeline gas 
demonstration plant. Phase 1. Abbreviated version of demon- 
stration plant process design. Volume 2. Book 1. Section 3. 
Demonstration plant area descriptions (Plant areas 201 thru 
206). Eby, R.J. (Illinois Coal Gasification Group, Chicago 
(USA)). Aug 1980. Contract AC01-77ET13031. 296p. 
NTIS, PC A13/MF AOl1. 

Book 1 of Volume 2 combines descriptions of areas of the 
COGAS demonstration plant as follows: materials handling of coal 
and wastes; coal preparation; pyrolysis and gasification; fuel oil re- 
covery and treatment; fuel gas purification; and hydrogen produc- 
tion. Each of these areas is described in considerable detail. (LTN) 


1845 (FE—2012/Z/80/09(V 0l.2)(Bk.2)(Sect.3)) Pipeline 
gas demonstration plant. Phase 1. Abbreviated version of 
demonstration plant process design. Volume 2. Book 2. Sec- 
tion 5. Demonstration plant area descriptions (Plant areas 207 
thru 216). Eby, R.J. (Illinois Coal Gasification Group, Chi- 
cago (USA)). Aug 1980. Contract ACO1-77ET13031. 284p. 
NTIS, PC A13/MF AOl1. 

The engineering and design of the following sections of the 
demonstration plant are described: shift and methanation; removal 
of sulfur compounds and carbon dioxide; gas compression and de- 
hydration; waste power recovery; recovery of sulfur and ammonia 
as by-products; utilities; and water supplies. (LTN) 


1846 (FE—2012/Z/80/09(V 0l.2)(Bk.3)(Sec.3)) Pipeline 
gas demonstration plant. Phase 1. Abbreviated version of 
demonstration plant process design. Volume 2. Book 3. Sec- 
tion 3. Demonstration plant area descriptions (Plant areas 217 
thru 220). Eby, R.J. (Illinois Coal Gasification Group, Chi- 
cago (USA)). Aug 1980. Contract ACO1-77ET13031. 356p. 
NTIS, PC A1l6/MF AOl1. 

Equipment, including specifications of major items, of the 
demonstration plant areas is described: treatment of feed and waste 
water; fire protection system; and storage and handling facilities for 
fuel oils, naphtha, ammonia, nitrogen, etc. (LTN) 
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1847 (FE—2012/Z/80/0%Sec.4-7)) Pipeline gas demon- 
stration plant. Phase 1. Abbreviated version of demonstration 
plant process design. Section 4. Demonstration plant oper- 
ations. Section 5. Special tests. Section 6. Product-byprod- 
ucts. Section 7. Environmental considerations. Eby, R.J. (Illi- 
nois Coal Gasification Group, Chicago (USA)). Aug 1980. 
Contract ACO1-77ET 13031. 266p. NTIS, PC A1l2/MF AOI1. 

The following subjects related to the demonstration plant 
design are considered in this volume: plant startup operation and 
shutdown; special tests which may be needed and require special 
equipment or even alternate method of operation; a discussion of 
product and by-products (fuel oils, naphtha, ammonia and sulfur); 
and finally environmental considerations (such as calculated emis- 
sions and waste streams, monitoring, mitigating measures, commit- 
ment of resources, alternatives and trade-off analysis). (LTN) 


1848 (FE—2012/Z/80/08(Sect.1-4)) Pipeline gas demon- 
stration plant. Phase 1. Abbreviated version of demonstration 
plant design analysis. Section 1. Executive summary. Section 
2. Demonstration plant descriptions. Section 3. Demonstration 
plant site acquisition, construction and operation. Section 4. 
Demonstration plant disposition. Eby, R.J. (Illinois Coal Ga- 
sification Group, Chicago (USA)). Jul 1980. Contract 
AC01-77ET 13031. 221p. NTIS, PC A10/MF AOI. 

The ICGG Demonstration Plant Design utilizes the COGAS 
Process for converting coal into gas and oil products. It is the end 
result of over two and one half years of engineering and develop- 
ment effort. The Process design, together with supporting analysis 
and studies, have confirmed that: the COGAS Process is ready for 
demonstration; there is a direct relationship between the Demon- 
stration Plant and the projected Commercial Plant; the Demonstra- 
tion Plant size is large enough to demonstrate commercial viability 
and minimize scale up risks; technical risks are inherently low and 
there is a high probability of successful operation; and the process 
is safe, environmentally acceptable, reliable and capable of process- 
ing three different coal types economically. This report presents a 
brief description of the Demonstration Plant site and facilities. The 
emphasis then shifts to the relationship between the Demonstration 
Plant and the Commercial Plant, the technical risks associated with 
the process and the special testing program proposed to supplement 
normal plant operations. Plans and schedules for plant construction 
and operation are summarized. These include site acquisition, per- 
mits, licenses, long lead equipment items, construction schedule, 
and plans for the management and operation of the facility. 


1849 Two stage liquefaction of coal. Neuworth, M.B. 
(to Dept. of Energy). US Patent Application 124,057. 25 
Feb 1980. 23p. 

A two stage coal liquefaction process and apparatus com- 
prising hydrogen donor solvent extracting, solvent deashing, and 
catalytic hydrocracking are disclosed. Preferably, the catalytic hy- 
drocracking is performed in an ebullating bed hydrocracker. 


1850 Catalyst for hydrotreating carbenaceous liquids. 
Berg, L.; McCandless, F.P.; Ramer, R.J. (to Dept. of 
Energy). US Patent Application 101,361. 7 Dec 1979. 13p. 

A catalyst for denitrogenating and desulfurating carbona- 
ceous liquid such as solvent refined coal includes catalytic metal 
oxides impregnated within a porous base of mostly alumina with 
relatively large pore diameters, surface area and pore volume. The 
base material includes pore volumes of 0.7 to 0.85 ml/g, surface 
areas of 200 to 350 m?/g and pore diameters of 85 to 200 Ang- 
stroms. The catalytic metals impregnated into these base materials 
include the oxides of Group VII metals, molybdenum and tungsten, 
and the oxides of Group VIII metals, nickel and cobalt, in various 
combinations. These catalysts and bases in combination have effec- 
tively promoted the removal of chemically combined sulfur and ni- 
trogen within a continuous flowing mixture of carbonaceous liquid 
and hydrogen gas. 


1851 Slurry atomizer for a coal-feeder and dryer used to 
provide coal at gasifier pressure. Loth, J.L.; Smith, W.C.; 
Friggens, G.R. (to Dept. of Energy). US Patent Application 
100,663. 5 Dec 1979. 12p. 

The present invention is directed to a coal-water slurry 
atomizer for use in a high-pressure dryer employed in a pumping 
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system utilized to feed coal into a pressurized coal gasifier. The 
slurry atomizer is provided with a venturi, constant area slurry in- 
jection conduit, and a plurality of tangentially disposed steam injec- 
tion ports. Superheated steam is injected into the atomizer through 
these ports to provide a vortical flow of the steam, which, in turn, 
shears slurry emerging from the slurry injection conduit. The dro- 
plets of slurry are rapidly dispersed in the dryer through the ven- 
turi where the water is vaporized from the slurry by the steam 
prior to deleterious heating of the coal. 


0106 Properties 


1852 (BMI—2068) Thermophysical properties of coal 
liquids. Fourth quarterly technical status report, July 1-Sep- 
tember 30, 1980. Droege, J.W.; Stickford, G.H.; Longan- 
bach, J.R.; Chauhan, S.P. (Battelle Columbus Labs., OH 
(USA)). 20 Oct 1980. Contract AC22-79ET14941. 35p. 
NTIS, PC A03/MF AOl1. 

A sample of simulated preheater product has been prepared. 
It is being used in density and thermal conductivity experiments 
and is intended also for viscosity measurement. Apparatus has been 
assembled for obtaining well controlled uniform temperatures in 
each of two interconnected autoclaves, one of which is the visco- 
meter. Constant temperature measurements have been initiated in 
which slurry is transferred into the preheated viscometer, reaching 
a constant temperature very quickly. One measurement has also 
been made at constantly increasing temperature. Density meas- 
urements have been made to temperatures as high as 600 K (620 F) 
at 7 MPa (1000 psi). Formation of gases or vapors terminated the 
experiments. Thermal conductivity measurements have been made 
on two coal slurries, on the solvent and on a prepared product 
liquid. Results appear to be satisfactory through the gel range. At 
higher temperatures, above 600 K, the low viscosities and difficul- 
ties in getting uniform temperatures have brought about greater 
scatter and uncertainty in the results. 


1853 (MIRL—44) Petrographic, mineralogical, and 
chemical characterization of certain Arctic Alaskan coals 
from the Cape Beaufort Region. Rao, P.D. (Alaska Univ., 
Fairbanks (USA). Mineral Industry Research Lab.). 1980. 
75p. Univ. of Alaska, College. 

Coal seams for the Cape Beaufort region of Arctic North- 
western Alaska were sampled by drilling by the US Bureau of 
Mines, Juneau and the US Geological Survey, Anchorage). Sam- 
ples from the drill holes were supplied to the Mineral Industry Re- 
search Laboratory. These are Cretaceous coals ranging in rank 
from high volatile bituminous A to B. A total of 48 samples from 
18 drill holes intersecting 14 seams were studied. Float-sink separa- 
tions were made at 1.50 specific gravity for 10 of these samples. 
Raw coals and float-sink products were characterized for proximate 
analysis, ultimate analysis, ash fusibility, vitrinite reflectance, coal 
petrology in reflected light, quantitative determination of mineral 
matter by x-ray diffraction and infrared spectrophotometry of low 
temperature ash, major minor, and trace elements by atomic ab- 
sorption and emission spectrochemical analysis. Influence of benefi- 
ciation and geological significance of these characteristics, and or- 
ganic affinity of trace elements are discussed. A generalized scheme 
for analysis of coal ash by atomic absorption and emission spectro- 
chemical methods is presented. 


1854 Gel permeation chromatography of coal-derived 
products with on-line infrared detection. Brown, R.S.; 
Hausler, D.W.; Taylor, L.T. (Virginia State Univ., Blacks- 
burg). Anal. Chem.; 52: No. 9, 1511-1515(Aug 1980). 

The complexity of solvent refined coal (SRC) enables one to 
gain only negligible structural and chemical information with con- 
ventional liquid chromatographic detectors. Infrared spectrometric 
detection has the potential to readily provide a great deal of infor- 
mation regarding the presence of various chemical functionalities. 
The high selectivity of liquid chromatographic infrared detection 
with a conventional single beam spectrometer has been demonstrat- 
ed in the gel permeation chromatographic separation of a seven- 
component synthetic mixture. Application of infrared detection to 
the size separation of hexane soluble SRC and various fractions of 
SRC which had previously been separated on a silica column was 
achieved employing conventional infrared spectrometric detection. 
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Numerous characteristic infrared absorptions were observed in 
these samples and tentative functionality assignments have been 
made for the coal-derived fractions. 7 figures, 1 table. 


0108 Waste Management 


REFER ALSO TO CITATION(S) 1836, 1846, 1868, 1890, 1892, 1896, 1897, 
1898, 1899, 1900, 1901, 1902, 1903, 1904, 1905, 1906, 1926, 1927, 2301, 3294 


1855 (CONF-800428—(Vol.3), pp 822-826) Operational 
application of fluidised-bed furnaces in burning low-calorific 
and waste fuels in Czechoslovakia. Knor, F.; Novotny, P. 
(Fuel Research Inst., Prague, Czechoslovakia). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

In the fluidised bed of a two-stage fluidised-bed furnace the 
combustion itself does not take place but fuel particles according to 
the following mechanism are gasified: When entering the bed, 
oxygen from the fluidisation air reacts with carbon of the fluidised 
bed particles and causes the increase in their temperature. Due to 
mixing, these warmer particles are cooled when entering the upper 
layers of the fluidised bed. Carbon dioxide CO2 formed is reduced 
in the upper part of the fluidised bed to carbon monoxide CO. 
After entering the fluidised-bed reactor, fresh fuel particles are very 
quickly heated, their volatile portion of the combustible matter 
evaporates in passing into the gas leaving the fluidised bed. Since 
this gas does not contain any oxygen, this carbonization gas cannot 
be burnt. Fuel of a minimum calorific value 5 MJ/kg™! may be 
burnt in these furnaces by using a self-supporting combustion proc- 
ess with feeding cold fluidisation air without any stabilization. The 
advantages of using the two-stage fluidised-bed combustion technol- 
ogy are as follows: a wide range of performance control (25 to 
100%); the possibility of a long-term warm shut-down of the fur- 
nace; control of solid and gaseous emissions; etc. Furnaces of this 
type are to a considerable extent universal and in case of need they 
may be converted to burning conventional types of coals for power 
generation, in particular brown coals without any modification of 
the furnace. 


1856 (CONF-800428—(Vol.3), pp 1274-1283) Physical, 
chemical and biological characterization of atmospheric pres- 
sure fluidized bed coal combustion effluents. Hobbs, C.H.; 
Carpenter, R.L.; Newton, G.J.; Clark, C.R.; Henderson, 
R.F.; Hanson, R.L.; Weissman, S.H.; Griffis, L.C.; Hill, J.O. 
(Inhalation Toxicology Research Inst., Albuquerque, NM). 
Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Based on our studies of the potential emissions of AFBC and 
comparing them to data available in the literature from PCC, the 
followimg conclusions have been drawn: AFBC particle emissions 
are comparable or lower than from conventional power plants. 
AFBC trace element emissions are comparable or lower than con- 
ventional power plant emissions. AFBC polycyclic organic emis- 
sions appear to be higher than estimated for conventional power 
plants and are primarily vapor phase as measured. Mutagenic activ- 
ity has not been detected in AFBC vapor phase polycyclic organic 
AFBC samples tested to date. Mutagenic activity has been detected 
in some fly ash samples from the AFBC bag filter and stack. The 
mutagenic activity per mass of fly ash extracted appears to be less 
in the METC fluidized bed combustor ash than that reported for 
one conventional power plant. Results to date indicate that AFBC 
emissions pose no unique environmental problems compared to con- 
ventional combustion. More comparisons are needed between FBC 
and conventional combustion emissions especially for organic emis- 
sions. Chronic inhalation studies on both FBC and conventional 
combustion emissions are needed. 


1857 (CONF-8009103—1) Treatment and reuse of coal 
conversion wastewaters. Luthy, R.G. (Carnegie-Mellon 
Univ., Pittsburgh, PA (USA). Dept. of Civil Engineering). 
oy Contract AC18-80FC10157. 16p. NTIS, PC A02/MF 
AOl. 

From Symposium on environmental aspects of fuel conver- 
sion technology; St Louis, MO, USA (Sep 1980). 

This paper presents a synopsis of recent experimental activi- 
ties to evaluate processing characteristics of coal conversion 
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wastewaters. Treatment studies have been performed with high- 
BTU coal gasification process quench waters to assess enhanced re- 
mova! of organic compounds via powdered activated carbon-acti- 
vated sludge treatment, and to evaluate a coal gasification 
wastewater treatment train comprised of sequential processing by 
ammonia removal, biological oxidation, lime-soda softening, granu- 
lar activated carbon adsorption, and reverse osmosis. In addition, 
treatment studies are in progress to evaluate solvent extraction of 
gasification process wastewater to recover phenolics and to reduce 
wastewater loading of priority organic pollutants. Biological oxida- 
tion of coal gasification wastewater has shown excellent removal 
efficiencies of major and trace organic contaminants at moderate 
loadings, addition of powdered activated carbon provides lower ef- 
fluent COD and color. Gasification process wastewater treated 
through biological oxidation, lime-soda softening and activated 
carbon adsorption appears suitable for reuse as cooling tower make- 
up water. Solvent extraction is an effective means to reduce organ- 
ic loadings to downstream processing units. In addition, preliminary 
results have shown that solvent extraction removes chromatogra- 
phable organic contaminants to low levels. 


1858 (PB—80-144595) Adipic acid degradation mecha- 
nism in aqueous fgd (flue gas desulfurization) systems. Final 
report Oct 78-Apr 79. Meserole, F.B.; Lewis, D.L.; Nichols, 
A.W.; Rochelle, G. (Radian Corp., Austin, TX (USA)). Sep 
1979. Contract EPA-68-02-2608. 93p. NTIS, PC AA0S/MF 
AOl. 

The report gives results of a field and laboratory study of 
the adipic acid degradation mechanism in aqueous flue gas desulfur- 
ization (FGD) systems. (Adding adipic acid to limestone-based, 
SO2 wet scrubbers increases SO2 removal and limestone utilization. 
However, as much as 80% of the adipic acid added to some sys- 
tems is lost, supposedly through degradation.) The degradation is 
associated with the oxidation of sulfite, possibly through a free radi- 
cal mechanism. At least one mechanism is an oxidative decarboxy- 
lation yielding valeric acid, butyric acid, glutaric acid, and CO2. 
The quantities of products measured during laboratory testing only 
account for approximately 30% of the adipic acid degraded. 


1859 (PB—80-154768) Technical and economic evalua- 
tion of underground disposal of coal mining wastes. Open file 
report (final) nov 77-dec 79. Bucek, M.F.; Clauser, J.K.; 
Schad, J.A.; Chakravorti, N.K. (HRB-Singer, Inc., State 
College, PA (USA)). Jan 1980. Contract J0285008. 372p. 
NTIS, PC AA16/MF AOI1. 

This report presents the activities performed and the results 
achieved during a two-phase investigation of the technical and eco- 
nomic feasibility of disposing of coal mine refuse underground in 
active mines. Three coal regions that are most severely affected by 
coal refuse problems are southwestern Pennsylvania, southern West 
Virginia, and eastern Kentucky. A conceptual model mine is pre- 
sented that describes the geologic conditions, mining methods, and 
environmental circumstances typical of each region. The model 
mine in the Kanawha region in southwestern West Virginia and 
eastern Kentucky was selected as the basis for developing alterna- 
tive conceptual designs of underground disposal systems. Proce- 
dures used in selecting the regions and in modeling typical mines 
are described. The report presents existing methods for stowing 
refuse underground, three alternative conceptual designs of stowing 
systems that would be appropriate for the model mine, discusses 
technical characteristics and environmental effects relative to the 
various systems, and evaluates the technical and economic feasibil- 
ity of the three alternative disposal system designs. Comparisons of 
costs among systems and with costs of surface disposal are present- 
ed. 
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1860 (CONF-800428—(Vol.3), pp 1236-1244) Update 
on emission measurements from fluidized-bed combustion 
facilities. Fennelly, P.F.; Hall, R.R.; Young, C.W.; Robin- 
son, J.M.; Kindya, R.J.; Hunt, G. (GCA Corp., Bedford, 
MA). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 
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In the environmental arena, the main battleground for deter- 
mining FBC success was and continues to be air emissions. This is 
the area in which FBC offers significant advantages compared with 
other coal-based combustion technologies. There has been a con- 
tinuing concern about solid waste disposal, especially in light of the 
new Resource Conservation and Recovery Act which now governs 
waste disposal. But the most recent data on solid waste studies and 
leachate experiments indicate that FBC waste most likely will not 
be deemed hazardous under the new regulations and hence should 
not require special or elaborate disposal methods. In fact, the by- 
product potential of FBC waste for agricultural or construction ma- 
terials seems more optimistic than that for coal ash or SO2 scrubber 
sludge. To date, most experimental data on FBC emissions come 
from pilot plant or laboratory-sized units that do not run under the 
more stringent operational requirements of commercial applications. 
Emission data from these development units look very promising 
with regard to FBC meeting current and anticipated regulations. 
The acquisition of confirming data from long-running, commercial- 
sized units is now the highest priority for FBC environmental stud- 
ies. 


1861 (CONF-8010106—3) Environmetrics of synfuels. 
II. A computer-based coding scheme for coal-conversion re- 
search data. Strand, R.H.; Farrell, M.P.; Birchfield, T.K.; 
Gudmundson, C.W.; Vansuch, M.E.; Polovino, H.N. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. 15p. NTIS, PC A02/MF AOl1. 

From Annual meeting of the Association for Computing Ma- 
chines; Nashville, TN, USA (27 Oct 1980). 

This paper addresses the need to reduce the complexity of 
data encoding and error rates in studies using multiple data bases 
composed of hierarchical file structures. It describes a coding 
scheme to represent long alphanumeric values, indicates the effi- 
ciency of such a scheme, and discusses error-rate reduction. We 
have found that codes without embedded information (nonsense 
codes), circumvent the problems associated with smart codes. With 
nonsense codes, alphanumeric variable values are assigned a sequen- 
tial numeric code as new values are encountered in the data base, 
irrespective of their value in the alphanumeric sequence. Nonsense 
codes are especially useful when the data base is first developing, 
since knowledge of the number of classification levels for each of 
the variables is not necessary. In addition, experience with several 
large environmental data bases indicates that coding errors are less 
frequent using nonsense codes than using smart codes. The use of 
the FORMAT procedure in the Statistical Analysis System and of 
the nonsense-code approach using variable labeling is presented. 
The increased storage efficiencies for numeric codes versus long al- 
phanumeric strings are discussed. 


1862 (CONF-8010106—7) Environmetrics of synfuels. I. 
Processing the automated PDP-11 data components for the 
UMD gasifier facility. Strand, R.H.; Farrell, M.P.; Gud- 
mundson, C.W.; Birchfield, T.K.; Casada, S.S.; Vansuch, 
M.E. (Oak Ridge National Lab., TN (USA)). 1980. Con- 
tract W-7405-ENG-26. 19p. NTIS, PC A02/MF AOl. 

From Annual meeting of the Association for Computing Ma- 
chines; Nashville, TN, USA (27 Oct 1980). 

This report summarizes the techniques and procedures used 
to handle automated data collected at the University of Minnesota- 
Duluth (UMD) campus coal gasification facility. This facility, 
which is partially funded by the Department of Energy, is being 
evaluated by scientists at Oak Ridge National Laboratory (ORNL) 
for its potential health and environmental effects. Automatic and 
manually collected data and sample results data are used for this as- 
sessment. A data management project at ORNL handles these and 
other UMD data for the Gasifiers in Industry Program (GIIP). 
Specifically, this report documents the procedures developed 
within the data management project for handling two categories of 
automated data: (1) process and (2) environmental. The examples 
included use actual data from the first one-and-a-half years of gasi- 
fier operation. 
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1863 (PB—80-140767) Environmental assessment of 
coal cleaning processes: Homer City power complex testing. 
Final report Dec 77-Jul 79. Rogers, S.E.; Tolle, D.A.; 
Brown, D.P.; Clark, R.; Sharp, D. (Battelle Columbus 
Labs., OH (USA)). Sep 1979. Contract EPA-68-02-2163. 
273p. NTIS, PC AA12/MF AOI. 

The report describes a preliminary, preoperational environ- 
mental survey conducted at a newly constructed advanced physical 
coal cleaning plant near Homer City, PA. The work is part of a 
comprehensive environmental assessment of physical and chemical 
coal cleaning processes performed by Battelle’s Columbus Labora- 
tories for the EPA. Multimedia grab-samples were gathered in the 
area to document the abundance or concentration of selected envi- 
ronmental parameters. Collected data were used to evaluate the air, 
water, and biological quality of the area both through interpretive 
techniques and by direct comparison with EPA Multimedia Envi- 
ronmental Goal (MEG) values. 


1864 (PB—80-144793) Environmental effects of western 
coal surface mining. Part iv--chemical and microbiological in- 
vestigations of a surface coal mine settling pond. Final report. 
Turbak, S.C.; Olson, G.J.; McFeters, G.A. (Colorado State 
Univ., Fort Collins (USA). Natural Resources Ecology 
Lab.). Dec 1979. Contract EPA-R-803950. 82p. NTIS, PC 
A05/MF AO1. 

Chemical and microbiological investigations of the settling 
pond system at the West Decker Coal Mine in southeastern Mon- 
tana were undertaken during 1975-1977. Concentrations of total dis- 
solved solids, bicarbonate, sodium, sulfate, and nitrogen species in 
pond water were elevated in comparison to those in other nearby 
surface waters; however, it was concluded that these would not sig- 
nificantly impact the nearby Tongue River or Tongue River Reser- 
voir. Constituents of the mine drainage waters underwent chemical 
changes within the pond which were at least in part due to the ac- 
tivities of microorganisms. The increase in pH value and in concen- 
tration of dissolved oxygen, partially attributed to photosynthesis 
within the pond, oxidized reduced chemical species such as sulfide 
and ferrous iron. The high numbers and activity measurements of 
sulfate reducing bacteria as well as the significant amount of metal- 
bound sulfides in pond sediments made a strong case for the contri- 
butions of these organisms to metal precipitation in, and possible 
detoxification of, pond waters. 


1865 (PB—80-146459) Use of green-manure amend- 
ments and tillage to improve minesoil productivity. Final 


report Jul 76-Dec 78. Opeka, T.; Morse, R. (Virginia Poly- 
technic Inst. and State Univ., Blacksburg (USA). Dept. of 
Horticulture). Dec 1979. 100p. NTIS, PC AAOS/MF AOl. 

During two years the effects of various green manure crops 
and tillage regimes on an acid coal minesoil and a calcareous coal 
minesoil were analyzed with respect to a number of their physical, 
chemical, and biological properties. Prior to initiation of the experi- 
ments, the acid minesoil had a poor cover of sericea lespedeza and 
KY-31 fescue whereas the calcareous minesoil had an excellent 
cover. Increased depth of tillage and incorporation of green manure 
crops plus lime additions (acid minesoil) tended to enhance minesoil 
productivity by improving some of the physical and chemical char- 
acteristics of these reclaimed surface-mined areas. It appeared that 
water infiltration was, directly or indirectly, the most influential 
factor affecting plant growth and minesoil properties. 


1866 (PB—80-151061) Environmental assessment of 
coal cleaning processes. second annual report. Annual report 
no. 2, Oct 77-Nov 78. Lemmon, A.W. Jr; Robinson, G.L.; 
Voris, P.V.; Rogers, S.E. (Battelle Columbus Labs., OH 
(USA)). Dec 1979. Contract EPA-68-02-2163. 68p. NTIS, 
PC AA04/MF AOl. 

The report describes the second year’s work for EPA by 
Battelle's Columbus Laboratories on an environmental assessment 
of coal cleaning processes. Program activities included systems 
studies, data acquisition, and general program support. (1) Systems 
studies have been directed at: updating, refining, and developing 
new data on the technology of coal cleaning; summarizing previous 
efforts on the study of pollution control technology; continuing the 
development of environmental assessment criteria for pollutants as- 
sociated with coal cleaning processes; and planing for pollution 
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control trade-off studies. (2) Data acquisition included: selecting 
test sites and arranging for testing; selecting and documenting pre- 
ferred procedures for sampling and analysis; designing the overall 
source test program; and preparing the specific test plan for the 
first category of sites to be tested. Ten test site categories were es- 
tablished and prioritized, and candidate sites were narrowed to 47. 
(3) General program support included: evaluation of environmental 
tests at the Homer City coal cleaning plant site and modification of 
a computer program for simulating performance of this and other 
coal cleaning plants; operation of the Coal Cleaning Information 
Center; an exchange of environmental information with the USSR; 
evaluation of coal cleaning to control SO2 emissions; and coordi- 
nating a symposium. 


1867 (PB—80-151756) Environmental impact assessment 
guidelines for new source surface coal mines. Final report. 
Hirgch, A.M.; Dike, D.H.; Ressler, W.C.; Whitenight, D.K. 
(Wapora, Inc., Washington, DC (USA)). Dec 1979. Con- 
tract EPA-68-01-4157. 164p. NTIS, PC AA08/MF AOI. 

The report provides guidance for evaluating the environ- 
mental impacts of a proposed surface coal mine requiring a new 
source National Pollutant Discharge Elimination System (NPDES) 
permit from the Environmental Protection Agency (EPA) to dis- 
charge wastewater to the navigable waters of the U.S. The guide- 
lines are intended to assist in the identification of potential impacts, 
and the information requirements for evaluating such impacts. The 
report includes guidance on identification of potential wastewater 
effluents, air emissions, and solid wastes. In addition, the guidelines 
include an ‘overview’ chapter that gives a general description of 
the surface coal mining industry, significant problems associated 
with it, and recent trends in location, raw materials, processes, pol- 
lution control, and the demand for industry output. 


1868 (PB—80-152606) Technology assessment report for 
industrial boiler applications: synthetic fuels. Final report Jun 
78-Jun 79. Thomas, W.C. (Radian Corp., Austin, TX 
(USA)). Nov 1979. Contract EPA-68-02-2608. 377p. NTIS, 
PC AA17/MF AOl. 

The report, part of a series to aid in determining the techno- 
logical basis for New Source Performance Standards for Industrial 
Boilers, addresses the use of synthetic fuels produced from coal as a 
precombustion emission control for new industrial boilers. The syn- 
thetic fuels technologies considered include coal gasification and 
liquefaction. Examining the reduction of SOx, NOx, and particulate 
emissions in industrial boiler flue gases is emphasized. Two low-Btu 
gasification systems (the Wellman-Galusha gasifier with either the 
Stretford (W-G/S) or monoethanolamine (W-B/MEA) acid gas re- 
moval process) were selected for the detailed analyses, which in- 
volved two coal feedstocks (low-sulfur western and high-sulfur 
eastern) and five boiler capacities (8.8, 22, 44, 58.6, and 117 MWT 
heat input). The low-Btu gasification systems met the most strin- 
gent target NOx and particulate emissions control levels that were 
considered. For SO2 emissions, the W-G/S systems using low- 
sulfur coal achieved a stringent target emission control level of 43 
ng SO2/J heat level. Using high-sulfur coal, the W-G/S system 
achieved a moderate target control level of 150 ng SO2/J heat 
input. For regulatory purposes, this assessment must be viewed as 
preliminary, pending results of the more extensive examination of 
impacts called for under Section III of the Clean Air Act. 


1869 (PB—80-152861) Reclamation and water relations 
of strip mine spoils in northern Arizona, 1976-1978. Final 
report Jul 76-Dec 78. Day, A.D.; Tucker, T.C.; Thames, 
J.L. (Arizona Univ., Tucson (USA)). Dec 1979. 61p. NTIS, 
PC AA04/MF AOl1. 

The objectives and approach of this research project were: 
(1) to evaluate the properties of coal mine soil, (2) to study the ger- 
mination of selected plant species in coal mine soil in the green- 
house, (3) to study the growth of selected plant species in coal mine 
soil on the Black Mesa Coal Mine, and (4) to study the livestock 
feed value of forage from selected plant species grown in coal mine 
soil. The nitrogen and potassium contents were higher in coal mine 
soil than they were in unmined soil; however, coal mine soil con- 
tained less phosphorus than did unmined soil. Average germination 
percentages for seven plant species grown in coal mine soil in the 
greenhouse were similar to germination percentages for the same 
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species grown in Gila foam soil. The general livestock feed value of 
forage from seven plant species grown in coal mine soil was similar 
to the feed value of forage from the same species grown in un- 
mined soil. 


0110 Reserves And Exploration 


REFER ALSO TO CITATION(S) 1853 


1870 (UCRL-Trans—11629) Gas permeability of the 
coal seam of the Angren Deposit. Zybalova, G.P.; Levanes- 
kii, V.S.; Pitin, R.N.; Farberov, I.L. Translated from 7r., 
Vses. Nauchno-Issled. Inst. Podzemn. Gazif. Uglei; No. 6, 19- 
26(1960). 18p. NTIS, PC A02/MF AOl1. 

Various measurements of the permeability of the Angren 
Deposit gave values in the range of 0.37 to 1.56 millidarcy. The 
methods for making the measurements and calculating the result are 
described in detail. Recommendations for hydraulic fracturing and 
percolation borehole linking are given. (LTN) 


0120 Mining 


1871 (BMFT-FB-HA—80-038) Central air cooling plant. 
Seidel, D. (Ruhrkohle A.G., Essen (Germany, F.R.)). Aug 
1980. 64p. (In German). NTIS (US Sales Only), PC A04/ 
MF AOl. 

For the climatization of the workings in two coalfields, the 
South Field and the East Field of colliery Schlaegel and Eisen, an 
air cooling system with central generation of cold had to be devel- 
oped - as against the conventional methods with the decentralized 
generation of cold - which would work at lower cost and with im- 
proved techniques and would provide better climatic conditions for 
men in the respective coalfield. This central cold generation plant 
was established at the surface in order to solve the waste heat prob- 
lem and to keep maintenance, repairs, and energy supply as low as 
possible. For the overall cooling of the underground workings and 
an economical transport of cold, the plant was designed for a high 
spreading of temperature of the cold carriers. The use water for the 
workings was taken from the return of the cold water, in order to 
save a separate fresh-air pipeline, and a high-quality insulation of 
the cold water line was tested. As a basic method for cooling, a 
one-cycle cooling of cold water - cooling in pipelines, in roadways 
and coal faces in connection with large-scale coolers with a high 
level of cold water temperature - was taken. With a total net refrig- 
erating capacity of the plant of 2200 Mcal/h, the average effective 
temperature in all climatized workings could be reduced by more 
than 2°C. In detail, the results yielded findings and knowhow for 
further improvements in a scaled-up plant for a later improvement 
of climatic conditions. 


1872 (FE—8976-T1) Coal Block Mining system. Final 
technical report, April 1975-July 1979. Maser, K.; Douglas, 
S.; Lewtas, T. (Foster-Miller Associates, Inc., Waltham, 
MA (USA)). Apr 1980. Contract ET-75-C-01-8976. 156p. 
NTIS, PC A08/MF AOl1. 

This report covers a Technical and Economic Feasibility 
Analysis of a Coal Block Mining system. This system would extract 
coal in large blocks rather than in small fragments as is characteris- 
tic of current mining methods. A review of background technology 
is carried out, leading to the development of three Block Mining 
concepts. One of these, the Block Corer, is selected for further 
evaluation. A preliminary design of the proposed Block Miner is 
presented. A productivity analysis is carried out, leading to the 
specification of a five entry section, with two block miners, two 
shuttle cars, and two compact bolters bolting concurrently with 
mining. This analysis shows that the Block Mining section is capa- 
ble of outproducing an equivalent continuous miner section due to 
increased haulage capabilities. An economic analysis is carried out, 
showing cost/ton of clean coal for Block Mining to be up to 40 
percent less than that for continuous mining under certain condi- 
tions. Based on these findings, it is suggested that further develop- 
ment of the Block Mining System be considered. A development 
plan is presented. 
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1873 (PB—80-150345) The three-dimensional structural 
analysis of double-entry and single-entry coal mines. Volum I: 
three-dimensional finite element analysis of crosscut and 
entry intersection of a double-entry coal mine. Final report. 
Balachandra, M.B. (Agbabian Associates, El] Segundo, CA 
(USA)). Jun 1976. Contract H0262020. 137p. NTIS, PC 
AAO07/MF AO. 

The BMINES computer code was used to perform a three- 
dimensional finite element analysis of an instrumented section of a 
double-entry coal mine to provide a comparison between field 
measurements and existing analytic techniques. The sequence of ex- 
cavation of the entries was considered as well as the installation of 
rock bolts and cribbing during the mining cycle. The materials in 
the region under investigation were idealized into four rock types 
and coal. The rocks were assumed to be isotropically elastic, per- 
fectly plastic. Coal was represented by an elastically anisotropic 
(transverse isotropy) and plastically isotropic model. A fracture- 
yield criterion of the Coulomb form was used for all materials. The 
strength and stiffness of all materials were substantially reduced 
from available laboratory data to account for in situ properties. 


1874 (PB—80-150352) The three-dimensional structural 
analysis of double-entry and single-entry coal mines. Volume 
II: user's guide for a computer program for analytical model- 
ing of rock/structure interaction. Final report. Ewing, R.E.; 
Raney, E.M. (Agbabian Associates, El Segundo, CA 
(USA)). Jun 1976. Contract H0262020. 291p. NTIS, PC 
AA13/MF AOl1. 

The computer program described in this user’s guide pro- 
vides for the static, three-dimensional, linear and nonlinear analysis 
of structural and geological systems by the finite element method. 
The guide describes the capabilities and general features of the pro- 
gram and shows how input is prepared. A number of recent ad- 
vances in finite element theory and computer technology are incor- 
porated in the program. Nonlinear material properties are provided 
for including isotropic, anisotrophic, and time-dependent material 
properties, gravity loading, simulation of a sequence of excavation 
or construction, and a slip or joint element. The finite elements in- 
clude beam, rod, axisymmetric and plane quadrilateral, hexahedron, 
thick shell, and axisymmetric and plane joint. The program also has 
an automatic mesh generator to minimize user input preparation for 
continuum finite element meshes. 


1875 (PB—80-150360) The three-dimensional structural 
analysis of double-entry and single-entry coal mines. Volume 
III: three-dimensional finite element analyses of single- and 
double-entry portions of Sunnyside Mine no. 1. Final report. 
Van Dillen, D.E. (Agbabian Associates, El] Segundo, CA 
(USA)). Oct 1978. Contract H0262020. 278p. NTIS, PC 
AA13/MF AOl1. 

Three-dimensional structural analyses of three instrumented 
areas of a deep, longwall coal mine were performed using the finite 
element code BMINES. The three instrumented areas include two 
single-entry portions and one double-entry portion of the Sunnyside 
No. i mine, Sunnyside, Utah. The finite element models simulated 
the sequence of excavation in each test area: the advance of the 
entry, installation of structural supports, retreat of the longwall, 
caving behind the longwall, and accumulation and loading of the 
gob. The structural supports considered in these finite element 
models include rock bolts, wood cribs, concrete cribs, steel arch 
sets, and chocks. Mechanical simulation of the geologic environ- 
ment is achieved through elastic-perfectly plastic material models 
employing anisotropy to represent finely layered regions of the 
medium. The results of these calculations are compared with the in- 
strumentation readings from the mine. These measurements include 
closures, crib loads, rock-bolt forces, and stress growth. 


1876 (TID—28233(Vol.1)) Technical assessment of pat- 
ents related to underground coal mine haulage. Appendix. 
Volume 1. Conveyors. (Engineers International, Inc., Dow- 
ners Grove, IL (USA)). Feb 1978. Contract ACOI- 
76ET 12480. 448p. NTIS, MF A0O1. 

Portions of document are illegible. 

Conveyor patents are considered individually under: relevant 


feature, abstract, comments, drawings, etc. (LTN) 
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1877 World coal production and consumption trends. 
Parent, J.D. Energy Top.; 1-3(7 Jan 1980). 

Although coal production rose steadily for decades, it was 
not able to keep pace with oil. Coal’s share of the world’s primary 
energy production declined rapidly until 1973, falling from approxi- 
mately 60% in 1950 to 30% in 1973. Oil's share did nearly the op- 
posite. The shares of coal, oil, and gas were relatively stable in the 
1973--1976 period. Percentage-wise, the following countries are the 
most dependent cn coal: in Asia, .he People’s Republic of China, 
North Korea, and India; in Europe, Poland and East Germany; and 
South Africa. Data for these and some other smailer countries are 
shown in a table. The two leading consumers, the USSR and the 
United States, are not dependent primarily on coal. In 1976, USSR 
coal usage was 35.9% of its total energy demand; US dependence 
in 1978 was 18.0%. The major consumers - the USSR, United 
Staes, and the People’s Republic of China - are self-sufficient in 
coal consumption, as are Poland, India, the United Kingdom, West 
Germany, Czechoslovakia, and some other countries. Some, like 
Poland, are even exporters. Others are faced with the necessity of 
imports. Couries that consume more coal than they produce include 
Japan, France, Italy, and East Germany. Western Europe as a 
whole consumes more coal than it produces (394 million tce vs 323 
million tce in 1976). The centrally planned European countries to- 
gether consume less than they produce, but some members depend 
on imports from others. Some countries like Switzerland use very 
little coal. The availability of coal for those countries which are net 
energy importers is expected to become particularly important after 
the mid 1980's. 


1878 Method of lining a vertical mine shaft with con- 
crete. Eklund, J.D.; Halter, J.M.; Rasmussen, D.E.; Sullivan, 
R.G.; Moffat, R.B. (to Dept. of Energy). US Patent Appli- 
cation 107,792. 17 Dec 1979. 23p. 

The apparatus includes a cylindrical retainer form spaced in- 
wardly of the wall of the shaft by the desired thickness of the liner 
to be poured and having overlapping edges which seal against con- 
crete flow but permit the form to be contracted to a smaller cir- 
cumference after the liner has hardened and is self-supporting. A 
curb ring extends downwardly and outwardly toward the shaft 
wall from the bottom of the retainer form to define the bottom sur- 
face of each poured liner section. An inflatable toroid forms a seal 
between the curb ring and the shaft wall. A form support gripper 
ring having gripper shoes laterally extendable under hydraulic 
power to engage the shaft wall supports the retainer form, curb 
ring and liner until the newly poured liner section becomes self-sup- 
porting. Adjusting hydraulic cylinders permit the curb ring and re- 
tainer form to be properly aligned relative to the form support 
gripper ring. After a liner section is selfsupporting, an advancing 
system advances the retainer form. curb ring and form support 
gripper ring toward a shaft boring machine above which the linear 
is being formed. The advancing system also provides correct hori- 
zontal alignment of the form support gripper ring. 
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REFER ALSO TO CITATION(S) 1825, 1827 


1879 (DOE/ET/14291—1) Filtration and dewatering: 
review of literature. Gala, H.B.; Chiang, S.H. (Pittsburgh 
Univ., PA (USA)). Sep 1980. Contract AC01-79ET14291. 
58p. NTIS, PC A04/MF AOl1. 

Filtration and dewatering are important aspects of any 
chemical process involved in producing solid product from a 
slurry. However, these operations are not studied in as much detail 
as other industrial operations like distillation, absorption, etc. In the 
past, the design of filtration equipment was considered more of an 
art than science. Only in the last few years have attempts been 
made to understand the fundamental mechanism underlying these 
operations. In this review, the present status of filtration and dewa- 
tering is discussed, particularly concerning the models used for pre- 
dicting the rate of filtration and dewatering. Effects of various pa- 
rameters, size of particles in the slurry, their shape and method of 
cake formation, etc., on the characteristics of these operations are 
analyzed. A separate chapter on the use of these processes in coal 
cleaning is included. Dewatering of fine coal and refuse has attract- 
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ed a great deal of attention in recent years. Special problems associ- 
ated with dewatering of fine coal are discussed. Enhanced methods 
of dewatering are reviewed and finally areas requiring further re- 
search are highlighted. 


1880 (LASL—80-24(BRIEF)) Mineral recovery from 
US coals. Vanderborgh, N.E. (Los Alamos Scientific Lab., 
NM (USA)). Sep 1980. Contract W-7405-ENG-36. 4p. 
NTIS, PC A02/MF AO1. 

This paper proposes that the coal transported in slurry pipe- 
lines be chemically processed during transport (transport time = 2 
weeks for 1000 miles) to recover the following elements or minerals 
during transport: titanium, aluminium, germanium, indium, berylli- 
um, zirconium, and barite. High grade ores of these elements are 
being depleted and extraction from low grade ores is expensive be- 
cause of the large amounts of rock to be handled. The coal will be 
mined for fuel and will be available for processing for a reasonable 
time period and in a suitable form during slurry pipeline transport. 
(LTN) 


1881 (PB—80-138746) Assessment of instrumentation 
for monitoring coal flowrate and composition. Final report Jul 
76-Jul 78. Brooks, E.F.; Clendening, C.W. (TRW Systems 
and Energy, Redondo Beach, CA (USA)). Aug 1979. Con- 
tracts EPA-68-02-2165;EPA-68-02-2613. 154p. NTIS, PC 
A08/MF AOl1. 

The report gives results of an assessment of instrumentation 
for the measurement of coal flowrate (either as a dry solid or in a 
coal/water slurry) and composition. Also investigated was the ap- 
propriateness of EPA/IERL-RTP involvement in the development 
or evaluation of such devices. Findings for flow measurement hard- 
ware were that dry coal flow can be easily and accurately meas- 
ured using weigh belt devices, and that the mass flow of coal in a 
coal/water slurry stream can be measured using a flowmeter (elec- 
tromagnetic flowmeters are preferred) and a nuclear density gage. 
The most promising analysis concept under development is fast 
neutron activation, with delivery of a sulfur and ash meter antici- 
pated by the end of 1979. Other techniques, such as X-ray fluores- 
cence, work on only a very small coal sample. It is recommended 
that further EPA investigation deal with system, rather than com- 
ponent, evaluations. 


1882 (PB—80-147283) Sources and transports of coal in 
the Duluth-Superior Harbor. Research report. Sydor, M.; 
Stortz, K. (Minnesota Univ., Duluth (USA). Dept. of Phys- 
ics). Jan 1980. 87p. NTIS, PC AOS/MF AOl1. 

Dispersion of particulates from an ORTRAN coal transship- 
ment facility was investigated to estimate the input of coal dust into 
the Duluth harbor and to determine the transport of coal particu- 
lates to Lake Superior. A numerical model was used to discuss dis- 
persal of contaminants and determine the residence time of pollut- 
ants in the water way. The model was verified using measurements 
of water levels, currents and water quality parameters. 


1883 (PB—80-806292) Coal transportation (citations 
from the NTIS data base). Report for 1964-Feb 80. Hunde- 
mann, A.S. (National Technical Information Service, 
Springfield, VA (USA)). Mar 1980. 73p. NTIS PC NO1/MF 
NOl. 


Economic and engineering aspects of coal transportation by 
truck, rail, water, and pipeline are discussed. Abstracts cover cost 
comparisons of the various transportation modes and factors affect- 
ing future expansion of the transportation systems. A few abstracts 
deal with environmental effects and pretreatment of coal for trans- 
portation. (Contains 66 abstracts) 
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1884 (ANL/CEN/FE—80-10) Sorbent utilization pre- 
diction methodology: sulfur control in fluidized-bed combus- 
tors. Fee, D.C.; Wilson, W.I.; Shearer, J.A.; Smith, G.W.; 
Lenc, J.F.; Fan, L.S.; Myles, K.M.; Johnson, I. (Argonne 
National Lab., IL (USA)). Sep 1980. Contract W-31-109- 
ENG-38. 443p. NTIS, PC A19/MF AOl1. 

The United States Government has embarked on an ambi- 
tious program to develop and commercialize technologies to effi- 
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ciently extract energy from coal in an environmentally acceptable 
manner. One of the more promising new technologies for steam 
and power generation is the fluidized-bed combustion of coal. In 
this process, coal is burned in a fluidized bed composed mainly of 
calcined limestone sorbent. The calcium oxide reacts chemically to 
capture the sulfur dioxide formed during the combustion and to 
maintain the stack gas sulfur emissions at acceptable levels. The 
spent sulfur sorbent, containing calcium sulfate, is a dry solid that 
can be disposed of along with coal ash or potentially used. Other 
major advantages of fluidized-bed combustion are the reduction in 
nitrogen oxide emissions because of the relatively low combustion 
temperatures, the capability of burning wide varieties of fuel, the 
high carbon combustion efficiencies, and the high heat-transfer co- 
efficients. A key to the widespread commercialization of fluidized- 
bed technology is the ability to accurately predict the amount of 
sulfur that will be captured by a given sorbent. This handbook 
meets this need by providing a simple, yet reliable, user-oriented 
methodology (the ANL method) that allows performance of a sor- 
bent to be predicted. The methodology is based on only three es- 
sential sorbent parameters, each of which can be readily obtained 
from standardized laboratory tests. These standard tests and the 
subsequent method of data reduction are described in detail. 


1885 (ANL/EES-TM—109) Pulse combustion technol- 
ogy for heating applications. Quarterly progress report, April 
1-June 30, 1980. Blomquist, C.A.; Clinch, J.M.; Egbert, H.P. 
(Argonne National Lab., IL (USA)). Aug 1980. Contract 
W-31-109-ENG-38. 24p. NTIS, PC A02/MF AOl1. 

The primary purpose of this research program is to develop 
and expand the technology base for fossil-fuel-fired pulse combus- 
tion heating systems. A major goai is to develop design data and 
design procedures for pulse combustion burners. This design capa- 
bility will contribute to the accelerated industrial development of 
cost-effective, high-efficiency systems for a variety of heating appli- 
cations. Analytical and experimental studies will be carried out to 
establish a technology base and develop design procedures for gas- 
fired pulse combustion systems. A series of parametric experiments 
will be conducted with ANL’s existing experimental pulse combus- 
tor. Basic performance characteristics including heat transfer rates, 
thermal efficiency, noise emissions, and exhaust gas composition 
will be obtained as a function of the primary combustor design pa- 
rameters including combustor geometry, fuel/air ratio, valve geom- 
etry, and decoupling chamber size. Experimental data acquired 
under Section 1.1.1 above will be analyzed and correlated in a 
manner suitable for engineering design of gas-fired pulse combus- 
tors. Based on these data and correlations, a mathematical model of 
the combustor will be developed for use as an engineering design 
tool in establishing combustor geometry for specific applications 
and for defining trade-offs between system efficiency, noise emis- 
sions, and costs. 


1886 (CONF-800428—(Vol.3)) Proceedings of the sixth 
international conference on fluidized bed combustion. Volume 
III. Technical sessions. (Department of Energy, Washington, 
DC (USA). Office of Coal Utilization). Aug 1980. 524p. 
NTIS, PC A22/MF AOl. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The Sixth International Conference on Fluidized Bed Com- 
bustion was held April 9-11, 1980, at the Atlanta Hilton, Atlanta, 
Georgia. It was sponsored by the US Department of Energy, the 
Electric Power Research Institute, the US Environmental Protec- 
tion Agency, and the Tennessee Valley Authority. Forty-five 
papers from Vol. III of the proceedings have been entered individ- 
ually into EDB and ERA. Two papers had been entered previously 
from other sources. (LTN) 


1887 (CONF-800428—(Vol.3), pp 773-783) Mathemat- 
ical model for simulation of AFBC systems. Wells, J.W 
Krishnan, R.P.; Ball, C.E. (Oak Ridge National Lab., TN). 
Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The overall AFBC system model described in this paper is a 
flexible code which will allow simulation of many different design 
configurations. At present this model does not incorporate predic- 
tive subcodes to calculate bubble hydrodynamics, solids elutriation, 
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coal devolatilization and combustion, sulfur capture, and NO/sub 
x/ reduction. The bubble growth, elutriation and attrition, and coal 
combustion subcodes as described in this paper, have been devel- 
oped and are being incorporated into the overall system model. At 
present efforts are underway to develop the sulfur capture and 
NO/sub x/ reduction subcodes. The model is constantly being 
tested and refined with operating AFBC data. 


1888 (CONF-800428—(Vol.3), pp 784-790) Modeling of 
flow behavior and finned tube performance in the turbulent 
flow regime. Staub, F.W.; Kuwata, M.; Ku, A.C.; Wood, 
R.T. (General Electric Co., Schenectady, NY). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Cold modeling results have established the feasibility of em- 
ploying horizontal banks of finned tubes in fluidized beds of large 
particles. No significant reduction in the heat transfer coefficient 
was measured as the ratio of particle size to fin spacing was in- 
creased from 0.087 to values as high as 0.73 for combinations of 
particle diameters of 0.65, 0.93, 1.4, and 2.6 mm and interfin spac- 
ings of 3.6 mm and 7.5 mm. The flow and heat transfer models de- 
veloped to predict the performance of bare tube banks in the turbu- 
lent flow regime continue to apply to helically finned tubes, pro- 
vided that the fluidized bed performance (h/sub ff/) of the latter is 
normalized to the corresponding heat transfer performance (h/sub 
fu/) at the same gas velocity in a flow without particles. High-tem- 
perature data for the behavior of unsteady bed pressure drop and 
bed expansion (void fraction) are consistent with cold modeling re- 
sults. The same bed expansion correlation developed from cold 
modeling studies and the conditions at the transition to the turbu- 
lent flow regime continue to apply at high temperature. Gas com- 
bustion experiments, to be followed by coal combustion, are pres- 
ently being conducted to define the opportunities available with 
high-velocity, turbulent bed combustion. 


1889 (CONF-800428—(Vol.3), pp 791-802) Plume 
model for large scale atmospheric fluidized bed combustors. 
Park, D.; Levenspiel, O.; Fitzgerald, T.J. (Oregon State 
Univ., Corvallis). Aug 1980. 

From 6. international conference on fluidized bed combus- 


tion; Atlanta, GA, USA (9 Apr 1980). 

A properly designed atmospheric fluidized bed combustor 
should: minimize the loss of unburned coal; minimize the release of 
pollutants (sulfur dioxide, nitrogen oxides and particulates); operate 
with a minimum of excess air; and maximize the utilization of lime- 
stone for sulfur dioxide retention. These are competing require- 
ments and, to predict the tradeoffs involved in different AFBC de- 
signs, requires the use of some sort of model for the operation. In 
order to model the AFBC we have to understand many different 
kinds of physical and chemical processes occurring in the AFBC: 
flow of gases and solids in the bed, devolatilization of coal, elutria- 
tion of unburned char and limestone particles, attrition of solids in 
the bed, gas-solid reactions and gas-gas reactions within the bed 
and above the bed. Any general model which tries to incorporate 
all these factors will be extremely complex. So a judicious choice 
of simplifications is needed if we are to develop a working model. 
Models in the literature are criticized and then simplified models 
are developed and discussed as to their adequacy for certain pur- 
poses. 


1890 (CONF-800428—(Vol.3), pp 803-814) Technique 
to project the sulfur removal performance of fluidized-bed 
combustors. Newby, R.A.; Ulerich, N.H.; Keairns, D.L. 
(Westinghouse R & D Center, Pittsburgh, PA). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The point of view applied in developing a practical model of 
fluidized-bed combustion sulfur removal is based, in part, on the 
conceptual pictures of the phenomena of concern presented in the 
previous sections of this paper. A practical model must, above all, 
be a usable tool and should be developed from a fundamental basis. 
It should be as detailed as is needed to produce performance pre- 
dictions that represent trends to within the accuracy of plant data. 
The key observation in the formulation of the Westinghouse model 
is that in most cases the controlling resistance in transporting re- 
leased SO/sub x/ to active sorbent reaction sites resides in the dif- 
fusion of SO/sub x/ through the sorbent particle pores. Two im- 
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portant consequences result from this observation: 1. Sulfur oxide 
transport mechanisms within the bed, other than those occurring 
within the sorbent particle pores, need not be described in great 
detail. 2. The kinetics of SO/sub x/ capture by sorbents may be 
simulated in small-scale laboratory equipment and these meas- 
urements applied to predict fluid-bed combustor performance with 
an appropriate model for the bed dynamics. With respect to conse- 
quence 2, Westinghouse is operating thermogravimetric balances to 
simulate sorbent behavior and to produce rate curves. The FBC 
sulfur removal model developed shows acceptable agreement with 
AFBC and PFBC plant data, accurately predicts performance 
trends, and is a useful tool for FBC hardware and process design. 


1891 (CONF-800428—(Vol.3), pp 815-820) Cold fluid- 
ized bed modeling. Fitzgerald, T.J.; Crane, $.D. (Oregon 
State Univ., Corvallis). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Much work has been done recently using cold fluidized bed 
models to study many of the characteristics of hot fluidized bed 
combustors. The advantages of cold fluidized bed modeling are 
many. Cold models are cheaper to construct and operate, easier to 
instrument and easier to modify for studying a variety of param- 
eters. However, little work has been done to determine if cold 
models have the same hydrodynamic properties and other charac- 
teristics of hot fluidized bed combustors. As a first step toward ad- 
dressing this question experiments were conducted to determine if 
dimensionless groups can be used to correlate fluidization hydro- 
dynamics. Four dimensionless groups, first described by Scharff, 
M.F., et al., were chosen for this study. If one sets all these dimen- 
sionless numbers to be identical when comparing two beds, then 
both beds should have similar fluidization hydrodynamics. To test 
this theory experiments were conducted using two cold fluidized 
bed models with identical dimensionless numbers. The results 
strongly indicate that the four dimensionless groups can be used for 
scaling cold models. That is, the performance of one cold model 
can be used, reliably, to predict the performance of an exactly 
scaled second model even in extreme cases (i.e. tungsten/water vs 
expanded-polystyrene/air). It therefore seems likely that the fluidi- 
zation hydrodynamics of a hot fluidized bed can be modeled in a 
scaled cold bed using the same dimensionless groups. 


1892 (CONF-800428—(Vol.3), pp 827-833) Combustion 
characteristics of anthracite culm in a fluidized bed. Leon, 
A.M.; Choksey, P.J. (Dorr-Oliver Inc., Stamford, CT). Aug 
1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Anthracite culm is a generic term for any non-salable by- 
product resulting from production of marketable anthracite coal. It 
contains appreciable amount of coal and is essentially a low cost, 
poor quality fuel reserve. About 910 million cubic yards of refuse is 
found in the northeastern Pennsylvania. The burning of anthracite 
culm in a fluidized bed boiler is considered to be a feasible, cost 
effective way of utilizing this fuel in an environmentally acceptable 
manner. To demonstrate the viability of this technology, an anthra- 
cite-culm-fueled fluidized-bed boiler to produce 20,000 lbs/hr of 
steam has been designed and will be built under the sponsorship of 
DOE. The boiler will be fueled by anthracite culm with heating 
values ranging from 3000 to 5000 Btu/lb. The boiler will supply 
150 psig saturated steam to a paper products manufacturer at the 
industrial park. The following conclusions have been reached on 
the basis of this culm combustion study: 1. Culm combustion effi- 
ciencies greater than 95% should be expected when using ash recy- 
cle and properly sized feed. 2. Sulfur capture is highly dependent 
on the particle size of the sorbent feed. 3. Sulfur retentions higher 
than 90% can be achieved with the Meckley Limestone. 4. Emis- 
sions of NO/sub x/ are well below existing requirements. 5. Heat 
transfer coefficients can vary widely depending on the bed depth, 
fluidization velocity and temperature. 


1893 (CONF-800428—(Vol.3), pp 840-849) Combustion 
of western coal in a fluidized bed. Abel, W.T. (Morgantown 
Energy Technology Center, WV); Rice, R.L.; Shang, J.Y.; 
Ayers, W.J. Jr.; Turek, D.G. Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 
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Western subbituminous coals make up abot 25 percent of the 
nation’s coal reserves. They are particularly attractive because of 
their low sulfur content and ease of mining. Much effort is being 
made to increase their utilization. Fluidized-bed combustion appears 
to be an effective method of using these coals, since sulfur is re- 
tained without need for added water as in the wet cleaning process- 
es. In many western areas where water is scarce, this is an impor- 
tant advantage. In addition, the high alkali content of the coal! may 
allow the sulfur emission limits to be met without added sorbent. 
The alkali will be a more effective sorbent in fluidized-bed combus- 
tion as opposed to pulverized coal combustion because of the lower 
combustion temperature and the increased contact time between the 
sulfur dioxide and the alkali in the ash. In this present work a subbi- 
tuminous coal from the Rosebud mine in Montana was burned in an 
18-inch diameter fluidized bed, with and without added limestone. 
Sulfur dioxide emission can be kept below the EPA limit of 1.2 Ib/ 
10° Btu without any added sorbent for bed temperatures below 
1500°F. More stringent limits may requi:e the addition of lime- 
stone. The NO/sub x/ emission limit of 0.6 Ib NO2/10® Btu is met 
with excess air up to 25 percent and bed temperatures to 1670°F. 
Emissions from the 18-inch fluidized-bed combustor, including toxic 
trace elements and mutagenic activity, were comparable to or 
lower than those from conventional power plants. 


1894 (CONF-800428—(Vol.3), pp 850-862) Atmospher- 
ic fluidized bed combustion testing of North Dakota lignite. 
Goblirsch, G. (Grand Forks Energy Technology Center, 
CO); Vander Molen, R.H.; Wilson, K.; Hajicek, D. Aug 
1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). — : 

Some of the major difficulties in burning low-rank coal in 
conventional plants are: 1) the fouling/slagging of heat exchanger 
surfaces; 2) the expense, and reliability problems involved in the 
scrubbers required to control the SO emissions; and 3) the sensitiv- 
ity of the combustors to fuel variability (moisture, sodium, etc.,) 
and how it relates to emission control, unit reliability, and unit load 
carrying ability. The application of the Atmospheric Fluidized Bed 
Combustion process (AFBC) to the direct combustion of low-rank 
coal has the potential to solve many of the problems associated 
with conventional combustion. Many of the low-rank coals contain 
more than sufficient alkali to react with all the SO, formed from 
the combustion of the coal sulfur. The temperatures in the combus- 
tion zone of the AFBC are at the right levels to provide maximum 
reaction of the SO» and alkali to form solid alkali sulfates wastes. 
Therefore, AFBC may eliminate the need for a wet scrubber result- 
ing in lower capital costs, and improved reliability. This work on 
AFBC at CPC and GFETC has the primary objective of develop- 
ing process design and emissions control data for low-rank coal ap- 
plications. The sulfur retention by the inherent alkali, and added 
limestone sorbent, perform about the same and are reasonably pre- 
dictable within a range of about +- 10% retention by application 
of alkali to sulfur ratio. Temperature has a substantial effect on the 
retention of sulfur by the inherent alkali or limestone. The emission 
of SO, from the fluid bed burning the Beulah lignite sample used 
for these tests can be controlled to meet or better the current emis- 
sion standards. The injection of limestone to an alkali-to-sulfur 
molar ratio of 1.5 to 1 should lower the SO2 emissions about 30 
percent below the current standards. 


1895 (CONF-800428—(Vol.3), pp 863-871) Fluidized- 
bed combustion of North Dakota lignite. Rice, R.L.; Shang, 
J.Y.; Ayers, W.J. Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The major advantages of the AFBC are the removal of 
sulfur dioxide during the combustion process by using limestone or 
dolomite as a sorbent, the control of nitrogen oxide emissions by 
the lower combustion temperatures, the capability of burning a 
wide variety of fuels, the high volumetric heat release rate, and 
high heat transfer rates. In addition, the spend sulfur sorbents are 
dry and can be of directly disposed along with th. coal ash. The 
purpose of this study was to burn North Dakota lignite in the Mor- 
gantown Energy Technology Center's 18-inch diameter combustor, 
to determine heat release rates, combustion efficiencies, sulfur diox- 
ide emissions, nitrogen oxides emissions, and problems associated 
with burning the lignite. The fluidized-bed combustion of North 
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Dakota lignite was carried out using a variety of operating condi- 
tions, and generally met SO2 and NO/sub x/ emission standards. 
The bed used was limestone as would most likely be used in a com- 
mercial FBC. The problem of ash agglomeration was identified and 
possible remedies suggested. 


1896 (CONF-800428—(Vol.3), pp 885-891) Status of 
research on agricultural uses of fluidized bed combustion resi- 
due. Bennett, O.L.; Stout, W.L.; Hern, J.L.; Reid, R.L. Aug 
1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 A'pr 1980). 

A comprehensive research program is in progress to evalu- 
ate the potential of using FBC residue for agricultural uses through- 
out the eastern United States. The results with field, greenhouse, 
growth chamber and laboratory studies indicate that the material 
can be used effectively for food and feed productions. At the pres- 
ent time, we have found little evidence to indicate that this material 
would be detrimental to the food chain. However, studies with 
plants only indicate the short-term effect of FBC residue on heavy 
metal uptake. It is absolutely essential that studies be conducted 
over a long period of time with repeated applications to the soil 
before final conclusions can be drawn. The soil is not a static situa- 
tion and is continuously changing. Repeated heavy applications of 
FBC residue to the soil could cause a slow building of certain toxic 
heavy metals, or solubility and availability to plants can change 
with time. Therefore, we must evaluate soil management practices 
relative to FBC residue applications to crop land under as many 
different environmental conditions as possible before final judgment 
is made. 


1897 (CONF-800428—(Vol.3), pp 892-899) Research 
program to assess the impact of the land application of fluid- 
ized bed combustion residue on human nutrition. Stout, W.L.; 
Fashandi, E.; Head, M.K.; Reid, R.L.; Bennett, O.L. (Dept. 
of Agriculture, Morgantown, WV). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The purpose of this paper is to present the research program 
being conducted to evaluate the possible effects, detrimental as well 
as beneficial, of foods produced with FBCR on the nutritional 
status of humans. Past research has shown that the most promising 
agricultural usage of FBCR is as a liming material for acid soils. 
However, FBCR does contain several heavy metals in micro 
amounts that could be detrimental to animals and humans if the 
metals were allowed to enter the food chain in sufficient amounts. 
To address this concern, a series of studies were started in the 
spring of 1978 to evaluate the effect of cropland application of 
FBCR on the food chain. These studies are sequenced so that if 
FBCR application appears to be detrimental to the food chain the 
program can be terminated before reaching the human phase. There 
are three points in the program at which all data pertaining to pos- 
sible heavy metal contamination in the food chain will be analyzed 
and reviewed. If, at these points, there appears to be some danger 
of heavy metal accumulation, the flow cf the project will be 
stopped. The scientific disciplines represented in this effort include 
agronomy, animal nvtrition, chemistry, foods and nutrition, horti- 
culture and soil scierice. 


1898 (CONF-800428—(Vol.3), pp 900-912) Fluidized- 
bed combustion residue disposal: environmental impact and 
utilization, Sun, C.C.; Peterson, C.H. (Westinghouse R & D 
Center, Pittsburgh, PA). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The information and analyses collected support the follow- 
ing conclusions with respect to environmental impact: (1) FBC resi- 
due disposal will not be an obstacle to commercialization of FBC. 
(2) FBC residues are nonhazardous on the basis of RCRA tests. (3) 
Potential concerns in FBC residue disposal are: the chemical impact 
of pH, TDS, SO,, Ca; and their thermal activity, mainly due to free 
lime. (4) Low-temperature processing will reduce environmental 
impact since: stable compacts are formed: and fixation reduces both 
the concentration of solutes and their rate of leaching. (5) Low- 
temperature pressed residues have the potential for utilization (e.g., 
aggregate); this processing also protects the environment. Tests 
have demonstrated compressive strengths of 76 to 84 MPa follow- 
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ing >300 freeze-thaw cycles. (6) Disposal options are available for 
meeting specific applications, site requirements, and environmental- 
impact constraints. 


1899 (CONF-800428—(Vol.3), pp 913-924) Utilization 
of the by-products from fluidized bed combustion systems. 
Minnick, L.J.; Miller, R.H. (Valley Forge Labs., Inc., 
Devon, PA). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

This paper is Gated to applications of available technol- 
ogies to the by-products produced from atmospheric fluidized bed 
(AFB). The demonstration of the potential for commercial use of 
the by-products of the fluidized bed combustion process has many 
facets. A few additional applications that are being further devel- 
oped at the present time are: synthetic aggregate, masonry units, 
and treatment of trade wastes. Application of the by-products in 
structural fills and road bases will be further demonstrated follow- 
ing the present extensive expansion study. 


1900 (CONF-800428—(Vol.3), pp 925-938) Laboratory 
and field studies of pressurized FBC waste leachate genera- 
tion and attenuation. Grimshaw, T.W. (Radian Corp., 
Austin, TX); Garner, D.N.; Holland W.F.; Kirchgessner, 
D.A. Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

This report has presented the interim results of a comprehen- 
sive program for the investigation of the hydrologic implications of 
disposal of solid residues from FBC. The results reported have in- 
cluded principally: (1) laboratory studies of leachate generation and 
attenuation; (2) field studies of leachate generation and attenuation; 
(3) preliminary attempts to correlate the laboratory and field re- 
sults; and (4) comparison of leachate chemistry with several water 
quality standards and criteria. 


1901 (CONF-800428—(Vol.3), pp 939-940) Use of 


fluidized bed combustion spent sorbent in energy forest pro- 
duction and agriculture. Arthursson, D.A.A. 
(Arthurssonlaboratoriet Alab, Enkoeping, Sweden); Vald- 
maa, K. Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

An analytical and applied study for use of fluidized bed com- 
bustion spent sorbent to correct low soil pH levels and to provide 
essential nutrients is being carried out in a proposed six years pro- 
gramme. Observations until now are that fluidized bed combustion 
spent sorbent corrects low soil pH levels and provides essential nu- 
trients to crops. Potential long term effects of fluidized bed com- 
bustion spent sorbent uses are expected to be identified within the 
next three years. 


1902 (CONF-800428—(Vol.3), pp 942-956) No forma- 
tion and reduction in fluidized bed combustion of coal. Beer, 
J.M.; Sarofim, A.F.; Lee, Y.Y. (Massachusetts Inst. of 
Tech., Cambridge). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

A detailed mechanistic model of NO/sub x/ formation and 
destruction in the fluidized bed which is based on the kinetics of 
coal-nitrogen tansformations was developed. It can serve as a de- 
pendable guide for designing critical experiments and a base for the 
development of a predictive NO emission model. The important 
features can be summarized as follows: 1) Mechanistic understand- 
ing: i) From the development of a single char particle burning 
model it has been found that under 21% O2 ambient condition there 
can be a substantial particle temperature overshoot of around 
500°K for a 1 mm particle. This temperature overshoot can occur 
in the region near the distributor where the O2 concentration is 
high. This, in turn, affects the fraction of volatile-N release and its 
release near the distributor. ii) From the calculated results, NO-char 
reaction can account for the major effects of the NO destruction 
mechanism. iii) The nature of fluidization has an important effect in 
determining the spatial distribution of NO/sub x/ concentration in 
the bed, e.g., whether the bubble or emulsion phase has a higher 
NO/sub x/ concentration. 2) The model was used for calculations 
following the pathways of fuel-nitrogen. The results obtained on 


01 COAL AND COAL PRODUCTS 
0140 Combustion 


the proportions of NO/sub x/ - Nz and NHs emitted as a function 
of operating parameters show reasonable agreement with experi- 
mental data. 3) Parametric studies show also that the model is capa- 
ble of accounting for the effects of temperature, coal particle size, 
excess air ratio and sorbent size upon the NO/sub x/ concentration 
distribution in and eventual emission from the fluidized bed. 


1903 (CONF-800428—(Vol.3), pp 957-967) NO/sub x/ 
control through staged combustion in fluidized-bed combus- 
tion systems. Taylor, T.E. (Foster Wheeler Development 
Corp., Livingston, NJ). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Over the course of several years, it has become evident that 
the existence of more than trace amounts of carbon monoxide in 
the off-gas, or operation which promoted CO in the off-gas, was 
effective in the reduction of NO/sub x/ emissions from a fluid bed. 
These observations were sometimes dramatically demonstrated 
when coal feeding problems resulted in a fuel-rich mixture and 
therefore substoichiometric operation. Under these conditions, emis- 
sions of the oxides of nitrogen were observed to fall to levels below 
20 ppM by volume. The CO and hydrocarbons emissions which re- 
sulted were, of course, far higher than could be tolerated in con- 
tinuous operation. It was believed, however, that these could be 
lowered to acceptable levels with overfire air using the staged com- 
bustion approach. While it was never determined whether CO was 
entering into a destructive reduction reaction with the NO/sub x/ 
or whether the reduced emissions were due to a low oxygen partial 
pressure, the results were extremely encouraging. A pilot-plant test 
program was formulated to provide preliminary data for the evalu- 
ation of the process. The test program has demonstrated that: 1) 
Significant reductions can be obtained in NO/sub x/ emissions 
through staged combustion without detrimental effects on combus- 
tion efficiency or sulfur capture. 2) Although a partially reducing 
atmosphere is maintained in the bed, the primary sulfur reaction re- 
sults in sulfate formation. 3) Conversion of calcium sulfide (CaS) 
formed during combustion to calcium sulfate appears feasible. 


1904 (CONF-800428—(Vol.3), pp 968-978) Research 
and development of NO/sub x/ emission abatement in a fluid- 
ized bed coal combuster in Japan. Horio, M. (Nagoya Univ., 
Japan); Mori, S.; Furusawa, T.; Tamanuki, S. Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Japan, which has one of the greatest densities of population, 
consumption of energy, and industrial production, is required to en- 
force the world’s most stringent environmental regulations. Japan's 
major research needs are concentrated on NO/sub x/ emission con- 
trol, sulfur dioxide removal and ash disposal and utilization. The 
need for research into the development of nitric oxide emission 
control techniques has been especially emphasized in Japan. The 
development target for controled NO/sub x/ emission levels in a 
fluidized bed coal-fired boiler is recognized to be 50 ppM. Exten- 
sive investigations concerning the abatement of NO/sub x/ emis- 
sions are being carried out. We are now at the stage of develop- 
ment which can almost meet this difficult target. The objective of 
this report is to review the fundamental research results concerning 
NO/sub x/ destruction which have been obtained. In addition, the 
present status of R & D of combustion modification is presented. 
The initial experimenis were carried out to investigate the relative 
contribution of thermal and fuel NO to total NO emission. This can 
be measured by substituting an inert component, argon, for the ni- 
trogen component of the fluidizating gas. Both thermal and fuel 
NO appeared to increase markedly with increased excess air. The 
fuel contribution completely dominated the total NO emission. 
Oher significant details are given. 


1905 (CONF-800428—(Vol.3), pp 979-985) Control of 
sulfur dioxide and nitrogen oxide emissions by Battelle's 
multisolid fluidized-bed combustion process. Nack, H. (Bat- 
telle Columbus Labs., OH); Liu, K.T.; Lyons, C.J. Aug 
1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

This paper describes Battelle's Multisolid Fluidized-Bed 
Combustion Process, and in particular, its application to NO/sub x/ 
control. The process is described in the single-stage and in the two- 
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stage combustion modes. Then a summary of the results of a pre- 
liminary program conducted in a small pilot hot model is presented, 
and some of the major factors influencing reduction of NO/sub x/ 
emissions using staged combustion are discussed. The following 
concusions were drawn: 1. The system is very effective in reducing 
NO/sub x/ emissions to low levels. Experimental results have 
shown that a level of 100 ppM or lower can be achieved as com- 
pared to 300 to 400 ppM with unstaged combustion. 2. Under the 
proper conditions, SO. and NO/sub x/ emissions can be simulta- 
neously reduced to low levels. 3. NO/sub x/ emissions decreased 
with decreasing primary air/stoichiometric air ratio and increasing 
gas residence time in the reducing zone. To reduce NO/sub/ to 50 
to 100 ppM, the air ratio was in the 0.4 to 0.6 range, and the gas 
residence time in the reducing zone between 1.0 to 1.5 seconds. 4. 
Under a given set of conditions, sulfur retention is proportional to 
gas residence time in the oxidizing zone. 5. The system is sufficient- 
ly flexible so that by adjustment of design parameters, stringent 
emissions control requirements can be met. 


1906 (CONF-800428—(Vol.3), pp 986-995) Simulta- 
neous NO/sub x/ and SO, emission reduction with fluidized 
bed combustion. Tatebayashi, J.; Okada, Y.; Yano, K.; Ikeda, 
S. Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

In this paper, we have studied and successfully clarified the 
effects of various parameters on FBC NO/sub x/ and SO: emis- 
sions. As a result, we have found that many of the conditions effec- 
tive for the suppression of NO/sub x/ emission and those for the 
abatement of SO. emission are incompatible, but that it is possible 
to suppress both NO/sub x/ and SO: emissions to considerably low 
levels by employing a two-stage combustion and setting the param- 
eters at their respective optimum levels. After achieving these test 
results, we believe that we have proved the probability of simulta- 
neous suppression of NO/sub x/ and SO: emission below 100 ppM 
in FBC, and of completion of a fluidized bed combustion boiler 
able to attain economical power generation without the need for 
de-NO/sub x/ and desulfurization facilities and yet able to operate 
while satisfying the strict Japanese environmental regulations. We 
also believe that the remarkable low-pollution performance of the 
FBC boiler will be demonstrated in the 20 ton-per-hour evapora- 
tion pilot plant, to be completed in 1981. 


1907 (CONF-800428—(Vol.3), pp 997-1003) Sulfur 
capturing effectivity of limestones and dolomites in fluidized 
bed combustion. Muenzner, H.; Bonn, B. (Bergbau-Fors- 
chung GmbH, Essen, Germany). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Grain size of the additive plays a very important role for its 
effectivity. For this reason much narrower grain size bands were 
sieved out from limestone and dolomite samples and sulfur captur- 
ing effectivity was measured in much the same way as before. Fig. 
11 can serve to illustrate the conclusions to be drawn. Next to 
purity porosity is the most important parameter of influence on 
sulfur capturing effectivity. For highest effectivity the additive 
should be as fine as possible. If pulverized stone is being employed 
the residence time in the bed is short and mean grain sizes below c. 
20 um are required in order to obtain good stone utilization. If 
coarser stone is preferred the mean grain size should be just only a 
little bit above the size were elutriation begins. Attrition and disin- 
tegration of the stones can serve to improve sulfur capturing effec- 
tivity substantially, especially of coarse stones. Dolomite are, on a 
Ca/S-basis, usually more effective than limestones. Because of their 
Mg-ballast, however, in terms of the mass ratio limestones can be, 
but are not always, more economic. Geologic age can serve as a 
first, very rough, clue to the effectivity of the stones: the older the 
stone, the lower its porosity and the lower is the stone utilization. 
Choosing an elutriatable additive will yield a bed overflow which is 
essentially free from additive and a fly ash containing all of the 
spent stone. On the other hand, by choosing a non elutriatable addi- 
tive the fly ash will contain only the disintegration and attrition loss 
of the additive whereas the bulk of the additive is withdrawn with 
tue bed overflow. By proper selection of the type and the mean 
grain size of the additive either choice can be made without sacri- 
ficing sulfur capturing efficiency. This can be especially important 
with respect to the utilization or disposal of the FBC-waste. 
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1908 (CONF-800428—(Vol.3), pp 1004-1014) Agglom- 
eration methods of improving FBC sorbent utilization and 
combustion efficiency. Dunne, P.G.; Gasner, L.L. (Univ. of 
Maryland, College Park). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

From this initial study to evaluate agglomeration process ap- 
plications to fluidized bed combustion processes the following con- 
clusions were drawn: 1. Based on drop tests and cold fluidized bed 
abrasion tests, flyash alone is not a suitable agglomerate. A binder is 
needed. 2. Spent bed, in two forms, served as appropriate binders 
for flyash. Based on agglomerate characterization tests performed, 
the spent bed added must be in excess of 50% by weight. 3. Total 
combustibles burned could be significantly increased by agglomer- 
ation techniques. Results of hot fluidized bed testing showed that 
more than 90% of the combustible material in the agglomerate 
burned in 2.5 to 5.0 mins. In cases where flyash was the predomi- 
nant component of the agglomerate, the burnout could not be 
measured due to rapid elutriation. However, observation indicates 
that the pellets did combust before elutriating. 4. TGA studies con- 
firmed rapid combustion of the flyash element of the agglomerates. 
Further, samples made by pulverizing steady state saturated spent 
bed, agglomerating it alone and with 25% flyash showed approxi- 
mately a doubling of initial sulfation capacity. 5. Not only was the 
sulfur capture capacity of saturated limestone increased but the rate 
at which SO2 was captured was greatly enhanced through pulver- 
ization and agglomeration. 6. Agglomeration technology could be 
readily applied to fluidized bed combustion processes. This could 
lead to improvements in combustion efficiency, sulfur capture and 
overall process economics. 


1909 (CONF-800428—(Vol.3), pp 1015-1027) Hydra- 
tion process for reactivating spent limestone and dolomite sor- 
bents for reuse in fiuidized-bed coal combustion. Shearer, 
J.A.; Smith, G.W.; Moulton, D.S.; Smyk, E.B.; Myles, 
K.M.; Swift, W.M.; Johnson, I. (Argonne National Lab., 
IL). Aug 1980. 

From 6. international conference on fluidized bed combus- 


tion; Atlanta, GA, USA (9 Apr 1980). 
Hydration of residual CaO in partially sulfated limestone and 


dolomite sorbents appears to be an extremely promising technique 
for increasing the SO. removal capacity of the sorbents. Experi- 
ments have shown that the technique is generally applicable to a 
variety of limestones and dolomites but is relatively more effective 
on stones with less initial calcium conversion. A probable mecha- 
nism accounting for the enhanced sulfation results from changes in 
pore-size distribution resulting from the formation of Ca(OH) 
during hydration and recrystallization of CaO when the stone is de- 
hydrated in the combustor. According to this mechanism, sulfation 
of the stone proceeds to a point where further reaction of SO: is 
prevented by buildup of the CaSO, reaction layer. Treatment with 
water partially hydrates the residual CaO to form Ca(OH), with a 
resultant expansion of the CaO particles thereby cracking the sur- 
face layer. Upon dehydration of the Ca(OH), 2 completely new 
pore structure develops having a greater total porosity and much 
larger average pore diameters than in untreated spent sorbent, as 
well as a smaller crystallite size. The resulting increase in gas per- 
meability, coupled with the increase in surface area of the finely 
crystallized CaO, allows further sulfation to occur. 


1910 (CONF-800428—(Vol.3), pp 1028-1043) Natural 
sorbent attrition studies related to fluidized bed coal combus- 
tion. Franceschi, J.; Kolar, A.; Miller, G.; Zakkay, V.; Ho, 
C.; Skelley, W.; Hakim, S. (New York Univ., Westbury). 
Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

1) Elutriation rate and production of fines are insufficient at- 
trition parameters. In-bed particle attrition tests to determine parti- 
cle shrinkage rates are essential in order to predict the instanta- 
neous average bed particle diameter for design and process calcula- 
tions. 2) Layer initial particle diameters result in higher initial attri- 
tion rates. The experimental data suggest that the particle shrinkage 
rate, is initially high and decreases gradually with time. 3) Higher 
temperature result in higher attrition rates within the present ex- 
perimental range. The velocity effect on attrition is significantly in- 
influenced by its simultaneous effect on the bed expansion ratio 
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which modifies the particle collision mechanism. This process may 
be similar to the effect of velocity on heat transfer, which exhibits 
an inflexion point at maximum heat transfer. A shallow bed exhibits 
higher attrition rates as compared to a deep bed, at identical operat- 
ing conditions, due to its more vigorous fluidization. This may be 
contrasted to the higher elutriation rates for the deeper bed. 4) 
Shallow beds and lower velocities result in higher fines build up in 
the bed. 5) Higher rates of heating results in higher attrition rates. 
Thermal shock (very high rate of heating) is the major cause of at- 
trition in actual coal combustors, this effect occurring in a small 
fraction of the total solids residence time. 6) A Crushing Resistance 
Index (CRI), for a bed of wide size distribution, has been defined. 
The observed increase of CRI with time may be a result of the de- 
creasing particle size inherent to the attrition process. 7) The local 
fluid mechanics plays an important role in the overall attrition-elu- 
triation process. Studies on large scale units are therefore essential 
in order to realitically quantify the parametric effects. 


1911 (CONF-800428—(Vol.3), pp 1044-1059) Assess- 
ment of advanced sulfur removal systems for electric utility 
AFBC, Newby, R.A.; Bachovchin, D.M.; Peterson, C.H.; 
Rohatgi, N.D.; Ulerich, N.H.; Keairns, D.L. (Westinghouse 
R & D Center, Pittsburgh, PA). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The objective of this study was to identify and evaluate the 
technical and economic potential of processes that minimize the 
consumption of sorbent in AFBC. We selected three advanced 
sulfur removal concepts for evaluation (sorbent pretreatment, ag- 
glomeration of carry-over material with recycle, and sorbent regen- 
eration); three sorbent pretreatment alternatives (precalcination, salt 
addition, and heat treatment); and two configurations of a sorbent 
regeneration process. A methodology that would allow comparison 
of the advanced process concepts was developed. Two reference 
coals (western and eastern) and two reference sorbents were con- 
sidered. With the advanced processes and a 90 percent sulfur re- 
moval requirement sorbent consumption (for the eastern coal-fired 
AFBC plant design considered) can be reduced by 26 to 83 per- 
cent. Sorbent consumption can also be reduced for the western 
coal-fired AFBC plant, but the economic incentives do not support 
application of the advanced systems. Specific reductions in sorbent 
requirements depend greatly on the specific sorbent and the proc- 
ess. Improved once-through operation (fines recycle, fine bed-parti- 
cle size, etc.) will reduce the potential economic incentive to devel- 
op these advanced processes. Solid residue for disposal can be re- 
duced to less than that produced from lime-scrubber systems. The 
advanced sulfur removal systems considered are potentially eco- 
nomically and environmentally attractive, and we recommend fur- 
ther development. The agglomeration process (the recycling of pel- 
letized coal ash and spent sorbent material) is the most attractive 
option for development. The technical uncertainties and develop- 
mental needs have been identified for each process. 


1912 (CONF-800428—(Vol.3), pp 1070-1080) In-situ 
model of fluidized bed coal combustion. Rajan, S.; Dey, B. 
(Southern Illinois Univ., Carbondale). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The in-situ model of fluidized bed coal combustion presented 
in this paper enables the detailed physical and chemical processes 
and transport phenomena to be included in the model formulation. 
The model permits the study of a number of parameters important 
to the efficient design and operation of fluidized bed coal combus- 
tors. It permits the evaluation of the relative importance of the var- 
ious physical, chemical and fluid mechanical phenomena associated 
with fluidized bed combustion of coal. Sample results are presented. 
Further development of the model is in progress. 


1913 (CONF-800428—(Vol.3), pp 1081-1091) Radiative 
packet model for heat transfer in fluidised beds. Pillai, K.K. 
(National Coal Board, Leatherhead, England). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The heat transfer model described above is an extension of 
the Kubie-Broughton model in that radiation is now included. Voi- 
dage variation is taken into account and the concept of treating the 
packet as a simple gas-solid system for conduction derives from the 
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methods often used to treat porous solids. Though this, like any 
other, model can only be satisfactorily tested when experimental 
data, obtained at high bed temperatures and under controlled resi- 
dence time conditions, becomes available; some qualitative conclu- 
sions can usefully be drawn: 1. Though this model simplifies the 
calculation of packet thermo-physical properties by assuming a 
simple gas-solid system within the packet, the model solutions at 
non radiative temperatures are in good agreement with the Kubie- 
Broughton conductive solutions. This suggests that providing the 
property boundary layer concept is used, simple approximations for 
packet properties will suffice. 2. Even though the property bound- 
ary layer is only one particle diameter deep, the thermal penetra- 
tion depth at typical fluidised bed residence times (0.2 to 2s), can be 
as great as three or four particle diameters. 3. Increasing the surface 
temperature brings about a large increase in the radiative compo- 
nent as would be expected. The magnitude of the increase is in 
good agreement with available high temperature data. 4. The con- 
ductive component decreases sharply with increasing residence 
time. The conclusions are in general qualitative agreement with ex- 
perimental data. The model solutions indicate that the radiative and 
conductive components of heat transfer can be considered inde- 
pendent of each other. 


1914 (CONF-800428—(Vol.3), pp 1092-1102) Effects of 
devolatilization kinetics on the injector region of fluidized 
beds. Bywater, R.J. (Aerospace Corp., El Segundo, CA). 
Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Based upon the unique characteristics of AFBC’s, a model 
has been formulated to investigate the spatial structure of the coal 
injection region including finite rate devolatilization and solids cir- 
culation. The purpose is to provide a simplified framework for in- 
vestigating the impact of finite rate processes on AFBC behavior 
while relaxing some of the assumptions required in previous studies 
to incorporate coal volatiles. Based on the model, three distinct 
group combustion regimes have been identified as the: (1) external 
flame, (2) embedded flame, and (3) instantaneous devolatilization 
limit. The model correctly describes the single particle mode of 
volatile combustion observed by Beer and responsible for the thick 
combustion zone structure of the embedded flame. Calculations in 
all three regimes confirm the volatiles escape phenomena for com- 
mercial scale AFBC, thought to have been observed as freeboard 
temperature jumps. Model predictions show, in general, that finite 
rate effects have the potential for enhancing the volatiles escape 
phenomena. 


1915 (CONF-800428—(Vol.3), pp 1103-1114) Ignition 
and extinction characteristics of atmospheric fluidized bed 
coal combustors. Congalidis, J.P.; Georgakis, C. (Massachu- 
setts Inst. of Tech., Cambridge). Aug 1980. 

From 6. international conference un fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

It is the purpose of this paper to present a non-isothermal 
model which has been developed in order to study the ignition and 
extinction characteristics of the combustor. This model is able to 
predict in addition to the temperature patterns in the bed, the 
carbon loading, the combustion efficiency and the O2 and CO con- 
centration profiles in the combustor. The model can therefore be 
used to study the implications on the combustor performance of 
different designs. The model predicts three steady states in the in- 
dustrially important region. They correspond to a high intermediate 
and low reactor temperature and combustion efficiency. At the 
same time the respective values of carbon loading are low, interme- 
diate and very high. The regions of high and low emulsion tem- 
perature are conjectured to correspond to stable operational re- 
gimes while the state characterized by an intermediate reactor tem- 
perature is unstable. The transition from the ignited (high tempera- 
ture) to the extinct (low temperature) operational regime can be ex- 
amined. As the superficial gas velocity is decreasd, the coal and 
sorbent feed rates become smaller in order to maintain constant the 
excess air and Ca/S ratios. Therefore the temperature of the emul- 
sion (which is characteristic of the measured bed temperature) 
drops since the heat transfer area of the immersed tubes remains 
constant. At the same time combustion efficiency increases since 
lower gas velocities result in lower elutriation rates. There exists, 
however, a value of the superficial gas velocity beyond which the 
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operation of the combustor in the region of high temperatures and 
combustion efficiencies is no longer possible. The combustor has 
reached the point of extinction and further decrease in the superfi- 
cial gas velocity will result in operation only along the regime of 
low temperature and very low combustion efficiencies. 


1916 (CONF-800428—(Vol.3), pp 1115-1130) Fluidized 
bed combustor freeboard model. Wen, C.Y.; Chen, L.H. 
(West Virginia Univ., Morgantown). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The entrainment model proposed is based on the assumption 
that the particles ejected at the bed surface have a velocity distribu- 
tion. This results from bubble eruptions and the gas jets which eject 
the particles into the freeboard at various velocities. The gas jets at 
the bed surface quickly dissipate upon leaving the surface of the 
bed and the gas velocity follows a flat profile. There is some evi- 
dence indicating the entrainment data obtained using isokinetic 
probes tend to give lower values than that using a funnel to collect 
the entrained solids. The model is unique since the value of TDH 
(transport disengaging height) is not required in estimating the 
amount of solids being entrained. The amount of solids entrained or 
elutriated at different heights in the freeboard can be estimated 
from the entrainment rate at the bed surface, Fo, and the elutriation 
rate, F/sub o/. The entrainment rate at the bed surface is calculat- 
ed by knowing the size of bubbles at the bed surface, while the elu- 
triation rate is estimated from a correlation relating to the satura- 
tion carrying capacity of gas stream which is independent of the 
bed hydrodynamics. However, it has been observed that small 
amounts of large particles have been collected in cyclones from 
several fluidized bed experiments. The initial solid velocity is not 
necessarily always greater than bubble velocity. This implies that 
the origin of the ejected particles may not be entirely resulting 
from the wakes of bubbles. This point needs further investigation. 
Since the data for correlation for the elutriation rate constant is 
based primarily on experiments utilizing air at room temperature, 
the correlation should not be applied to other gases at different 
temperatures. 


1917 (CONF-800428—(Vol.3), pp 1131-1137) Char 
combustion in the freeboard region. Tung, S.E.; Chaung, 
T.Z.; Sharma, P.K.; Hodges, J.; Louis, J.F. (Massachusetts 
Inst. of Tech., Cambridge). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

A model has been developed to simulate the combustion and 
related processes occurring in the freeboard of a fluidized bed coal 
combustor. This model predicts concentration profiles for both 
solids and the gaseous species of interest along the freeboard. Parti- 
cle dynamics in the freeboard is simplified by dividing the particles 
in two categories: those that have their terminal velocity close to 
the fluidizing velocity, and others that do not. The first category of 
particles can be treated as combustion controlled while the second 
category of particles are assumed to follow Lewis’ exponential 
decay law. Kinetic expressions based on external surface concentra- 
tion are used to obtain total char burning rate. Parametric studies 
are reported for predicted combustion efficiency and carbon load in 
the freeboard. The model represents a first approximaton to an ana- 
lytical model. The predicted results appear to be quite consistent 
with the trends actually observed in pilot plants and demonstration 
units. Since many simplifying assumptions have been introduced, 
some measure of error in the magnitude of predicted output param- 
eters (e.g., freeboard carbon load and combustion efficiency) must 
be allowed. An improved model based upon the same approach but 
with the elimination of some oversimplifications is now being de- 
veloped. 


1918 (CONF-800428—(Vol.3), pp 1138-1150) Math- 
ematical model for char combustion in a fluidized bed. 
— S.C.; Rehmat, A. (Argonne Nationa! Lab., IL). Aug 
1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

For proper understanding of char combustion in a fluidized 
bed of inert particles, an adequate theory for particle combustion 
and a realistic theory for the behavior of fluidized bed are needed. 
In view of tae recent work pointing to the diffusion of oxygen to 
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the reaction surface of a combusting char particle, the direct oxida- 
tion model has been developed to mathematically formulate the 
combustion of char particles. The model is made general by includ- 
ing terms representing the formation of ash layer on the unreacted 
core of the solid particle as a result of reaction. The two-phase 
theory of fluidization with constant size bubbles is employed in 
computing interphase mass transfer from bubbles to the emulsion 
phase. Comparison of the results predicted by this proposed model 
suggests that the two-phase bubbling bed theory underestimates in- 
terphase mass transfer by about forty percent. It is therfore pro- 
posed that the two-phase fluidized-bed model be refined by assum- 
ing that the volume of gas flushed through a bubble during its pas- 
sage through the bed is equal to the bubble volume. With these 
modifications, the proposed theory predicts burnout times which 
are in good quantitative agreement with experimental values. The 
theory is found to be adequate for explaining the dependence of 
burnout times on the initial carbon charge to the bed, the particle 
diameter, the ash content of the particle and the fluidizing-air ve- 
locity. 


1919 (CONF-800428—(Vol.3), pp 1152-1158) Design 
relationships for predicting heat transfer to tube bundles in 
fluidized bed combustors. Glicksman, L.R.; Decker, N.A. 
(Massachusetts Inst. of Tech., Cambridge). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The design of heat exchange surfaces for fluidized bed coal 
combustors is of paramount importance to the successful control 
and optimal performance of these advanced combustion systems, 
but few of the many models and correlations for heat transfer coef- 
ficients in fluidized beds are successful in general application. The 
absence of a universally accurate correlation stems from the exist- 
ence of more than a single mechanism of heat transfer and the shift 
of dominance from one mechanism to another as fluidizing condi- 
tions and/or solids properties are altered. Physically based models 
with clearly defined limits of applicability are required for interpre- 
tation of data and for extrapolation to situations yet untested. The 
principal mechanisms of heat tranfer are examined here along with 
some guidelines for their application. 


1920 (CONF-800428—(Vol.3), pp 1159-1172) Investiga- 
tion of the influence of bed parameters of the variation of the 
local radiative and total heat transfer coefficients around an 
embedded horizontal tube in a fluidized bed combustor. Vadi- 
vel, R.; Vedamurthy, V.N. (Perarignar Anna Univ. of 
Tech., Madras, India). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Experiments were conducted in a 300 mm square, water- 
jacketed coal combustor to determine the influence of fluidizing ve- 
locity and particle size on the local radiative and total heat transfer 
coefficients around an embedded, horizontal, 60 m outer diameter 
steel tube at a bed temperature of 750°C. Specially designed instru- 
ments located in the mid section of the tube were used for monitor- 
ing the radiative and total heat fluxes. The circumferential move- 
ment of the tube with the fluxmeter and radiometer assembly was 
caused by an indexing arrangement in steps of 30°. The variation of 
the local total heat transfer coefficient and its radiative component 
are depicted on polar charts. It is found that the radiation contribu- 
tion was about 35 percent of the total heat transfer to a horizontal 
tube embedded in a fluidized bed combustor. The local values of 
the radiative and total coefficients vary by 40 to 60 percent and 30 
to 90 percent respectively from their mean values. The variation in 
particle size has opposite effects on the total and radiative heat 
transfer coefficients. 


1921 (CONF-800428—(Vol.3), pp 1173-1185) High 
temperature heat transfer studies in a tube filled bed. Golan, 
L.P.; LaLonde, G.V.; Weiner, S.C. Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Large tube heat transfer data is required for industrial appli- 
cations. Average and local heat transfer coefficient profiles are re- 
quired to properly determine the heater tube surface requirements 
and tube materials. In addition, knowledge of the peak coefficients 
is needed to determine the effect of the high heat fluxes on process 
conditions. This paper presents experimentally determined average 
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and local heat transfer coefficients obtained in a fluidized bed of 
sulphated dolomite over a series of bed temperatures (525 2 T/sub 
bed/ = 1200°F) and velocities (3 = V/sub bed/ S 10). The proc- 
ess tube size was four inches. Data are presented for in-bed as well 
as freeboard tubes. The tests were conducted without the direct 
combustion of fuel in the bed so that fuel mixing would not influ- 
ence the heat transfer measurements. Heat to the fluidized bed was 
provided through an external combustor where propane was 
burned and the hot combustion gases were used as the fluidization 
medium. 


1922 (CONF-800428—(Vol.3), pp 1186-1195) Automat- 
ic control of the Georgetown atmospheric fluidized-bed boiler. 
Divilio, R.J. (Pope, Evans and Robbins, Alexandria, VA); 
Criswell, R.L. Aug 1980. ; 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Previously, the greatest control limitation to the George- 
town AFBB was the necessity to change bed mass with load. The 
effect of this limitation has been minimized by allowing a variable 
temperature operation. This results in reducing the amount of bed 
that must be added or removed to change load. Nevertheless, the 
change in boiler steam generation is 1/4 percent per minute for one 
bed operation and 1/2 percent per minute for two bed operation. 
These load changes compare favorably with conventional stoker 
fired units which are typically limited to changes of 1/2 percent per 
minute. Furthermore, these changes are sufficient to meet the steam 
demand at Georgetown University. The control experience on the 
Georgetown AFBB points out the need to better design inbed sur- 
face for turndown. Ideally a tube bundle design that allows load 
changes with no bed mass changed would result in a boiler with 
much faster load response characteristics. Design of such an in-bed 
tube bundle requires a better knowledge of the effect of bed tem- 
peratures, superficial velocity and particle size on parameters such 
as heat transfer coefficients and bed expansion. 


1923 (CONF-800428—(Vol.3), pp 1196-1210) Transient 
sulfur capture model for a fluidized bed combustor. Daniel, 
K.J.; Finnigan, S.D. (General Electric Co., Schenectady, 
NY). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The study had two objectives. First, to determine how 
changes in load and coal sulfur content affect sulfur absorption in 
fluidized beds. Second, determine cost effective methods to control 
bed sulfur absorption properties that minimize sorbant usage and 
minimize effects on load control. This study has evaluated various 
methods of controlling the sulfur absorption properties of the bed 
in response to sulfur content variations. There are four methods of 
control: dolomite feed margin, changing the size distribution of the 
dolomite feed, feeding dolomite of higher reactivity, and adjusting 
the dolomite feed rate. The sulfur capture properties of the fluid- 
ized bed may be controlled without any sophisticated control 
system by simply setting the dolomite feed rate at some level above 
the minimum Ca/S ratio required to maintain the desired percent- 
age retention. This practice provides a margin so that the integrat- 
ed retention within the bed complies with emission limits. The 
margin is required primarily because upward excursions in the coal 
sulfur content affect the integrated retention more severely than 
downward excursions. The remaining three methods of control at- 
tempt to control sulfur emissions on an instantaneous basis. Control 
of the absorption system can be performed using only flue gas mon- 
itors. Sulfur leaving a fluidized bed can be measured using normal 
flue gas techniques, but sulfur entering the bed requires special 
equipment. It was found that prompt neutron activation analysis 
(PNAA) of the coal fed into the bed appears to be a fast, accurate, 
and technically viable method of performing this task. Changing 
the dolomite feed rate appears to be the heat method of control 
among these methods. 


1924 (CONF-800428—(Vol.3), pp 1211-1220) Process 
temperature control using a mixed phase fluidized bed com- 
bustion system. Anson, D. Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Various methods have been proposed and used to permit 
control of heat transfer in fluidized bed combustors under condi- 
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tions of variable fuel input. These include locating heat transfer sur- 
face so that it is immersed in the fluidized bed only under condi- 
tions of violent fluidization (corresponding to high combustion 
rate), varying the solids inventory in the bed, and defluidization or 
slumping of successive increments of the bed. Control may require 
more than one such method as well as variation in bed temperature. 
To put the control problem into perspective, it must be added that 
coal fired heaters, such as utility boilers, which utilize both radiant 
and convective heat transfer mechanisms, encounter equally severe 
difficulties in maintaining simultaneous control of heat transfer, 
combustion stability, and metal temperatures in the heat exchange 
elements, during variable load operation. This paper describes a de- 
velopment of fluidized bed combustion technology which permits 
independent control of reaction conditions, heat transfer rate, and 
the temperature of the heat receiving surface. This offers very sig- 
nificant advantages for a number of heating applications. Separation 
of the heat transfer and reaction functions in a fluidized bed system 
permits the designer to optimize the arrangement so as to obtain 
control of the heat transfer rate independently of the load tempera- 
ture, over a wide range. 


1925 (CONF-800428—(Vol.3), pp 1221-1234) Special 
control & instrumentation considerations for pressurized fluid 
bed applications. Zoll, A.H.; Garruto, E.J. (Curtiss-Wright 
Corp. Power Systems, Wood-Ridge, NJ). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Possibly the most significant achievement associated with in- 
strumentation and control of the technology rig was the successful 
application of a process control mini-computer. The demonstrated 
reliability and usefulness of this device provided the confidence for 
us to expand its use in the pilot plant. The operator's station for this 
equipment was the local point of the control system. This system 
continuously monitored the plant operation through frequent and 
direct measurement of the process variables. It aided the process 
operator in the surveillance and control of the process and pro- 
vided up-to-date processed data. The system completely automated 
data collection, processing, evaluating, recording and alarming sig- 
nificant deviations from nominal values. Real time process data, in- 
cluding calculated data, were displayed on the CRT and permanent 
logs were recorded by the line printer. Alarm messages were print- 
ed out on the data terminal in addition to annunciation on the 
operator’s panel. Some of the significant instrumentation problems 
and achievements associated with the operation of this rig are re- 
viewed. 


1926 (CONF-800428—(Vol.3), pp 1245-1259) Control 
of particulate emissions from fluidized-bed combustion: fabric 
filters or electrostatic precipitators. Bubenick, D.V.; Lee, 
D.C.; Hall, R.R.; Fennelly, P.F. (GCA Corp., Bedford, 
MA). Aug 1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

Fabric filters are being installed on virtually all new AFBC 
units despite the lack of comprehensive test or demonstration data. 
This appears to stem in part from their increasing use on industrial 
and utility conventional boilers to meet more stringent mass collec- 
tion efficiency and opacity requirements. An analysis of fundamen- 
tal filtration parameters using redispersed flyash in a filter test panel 
assembly has shown that filtration of certain FBC flyashes may be 
more difficult than conventional flyash. Fabric cleanability is also 
an important consideration since pressure drop across the fabric in- 
creases significantly when only a small fraction of the dust is effec- 
tively removed from the bag surface. Electrostatic precipitators 
have a limited operating history on AFBC units. Early difficulties 
at the Rivesville hot-side ESP were attributed to unstable boiler op- 
eration. A recent 200-hour run has indicated improved collector 
performance and further tests are planned to substantiate sizing cri- 
teria. It is clear that the performance of the final particulate coliec- 
tor depends on the FBC operating parameters, and in particular on 
cyclone efficiency, carbon burnup cell combustion efficiency. opti- 
mized freeboard height, bed depth, and fluidizing velocity. Carbon 
carryover, for example, can cause severe deterioration of electrical 
conditions in an ESP, with the possibility of ignition and fire. it can 
also cause blinding in fabric filter bags. Low load conditions can 
reduce cyclone efficiency and add to the carbon carryover prob- 
lem. One important conclusion of this paper is that the precollector 
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or cyclone must be considered as an integral part of the total par- 
ticulate control system. Furthermore, the entire collector system 
must be flexible enough in both design and operation to handle 
most of the potential transient conditions in AFBC operation. 


1927 (CONF-800428—(Vol.3), pp 1260-1273) Response 
of hot-side electrostatic precipitators and fabric filters to 
fluidized bed combustors. Shilling, N.Z.; Morris, W.J. Aug 
1980. 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 = 1980). a 

At the Rivesville AFBC, both boiler and precipitator are 
completing their shake-down periods. To date, the performance of 
the precipitator has been intimately tied to the performance of the 
boiler. Boiler stability problems are being resolved and will allow 
completion of a rapper optimization program. Boiler efficiency is 
being improved through changes in the coal distribution system 
within the bed, and when combined with improvement of the pre- 
collection cyclone efficiencies and utilization of flyash reinjection, 
it is expected that the high LOI and condensible hydrocarbon frac- 
tion will be reduced. The importance of proper choice of materials 
for this application was made clear in the case of the emitting 
wires. The change to Type 430 stainless emitting wires together 
with improved boiler performance has resulted in substantial in- 
crease in precipitator power levels, and a corresponding increase in 
precipitator performance. Recent field reports indicate improved 
performance. Further tests will substantiate sizing criteria for this 
application. The test baghouse serving the Alexandria AFBC has 
consistently exceeded new source performance standards over a 
wide range of boiler operating conditions. Performance of this unit 
has been encouraging; however, bag material performance and life 
under long-term exposure to basic flyash and for reverse air oper- 
ation (more likely to be specified for utility boiler operation) re- 
mains to be demonstrated. 


1928 (DOE/ET/10389—T3) Industrial application of 
fluidized bed combustion. Phase I, task 4: sub-scale unit test- 
ing and data analysis. Volume I. Final report. Goodstine, 
S.L.; Accortt, J.1; Harris, R.D.; Kantersaria, P.P.; Mat- 
thews, F.T.; Jones, B.C.; Jukkola, G.D. (Kreisinger Devel- 
opment Lab., Windsor, CT (USA)). Dec 1979. Contract 
ACO1. 16ET 10389. 414p. NTIS, PC Al8/MF AOl. 

Combustion Engineering, under contract with the Depart- 
ment of Energy, has developed, designed, and is constructing a 
50,000 Ibs steam/hr Industrial FBC Demonstration Plant. The plant 
will provide steam for space heating at the Great Lakes Naval Base 
in North Chicago, Illinois. Its operation will enable industry to ob- 
jectively appraise the performance, reliability, and economics of 
FBC technology. A hot sub-scale unit (SSU), simulating the operat- 
ing conditions of the demonstration plant, has been constructed and 
operated at Combustion Engineering's Kreisinger Development 
Laboratory in Windsor, Connecticut. The SSU facility has serveu 
as a valuable developmental tool in establishing the performance 
characteristics of the FBC process and equipment as used in the 
larger Demonstration Plant. Experience gained during more than 
2000 hours of operation, including the analytical results derived 
from an extensive test program of 1500 hours operation, has defined 
problems and identified solutions in engineering the larger FBC 
Demonstration Plant. This report presents documentation of the re- 
sults of the SSU test program. 


1929 (EPRI-CS—1476) Cold modeling of fluidized-bed 
combustors. Final report. Fitzgerald, T.J. (Oregon State 
Univ., Corvallis (USA). Dept. of Chemical Engineering). 
Aug 1980. 335p. NTIS, PC A1S/MF AOl. 

This research project is intended to provide an understand- 
ing of the behavior and detailed information useful for the design of 
atmospheric fluidized combustors. Fluidized beds operated at room 
temperature are used to simulate the behavior of hot fluidized bed 
combustors, and are instrumented to provide detailed information 
about bubble movement, solids mixing, bed-to-tube heat transfer, 
gas flow and mixing and forces on the tube array. Detailed data are 
collected on elutriation of fines, and the de-fluidization and re-flui- 
dization characteristics of a portion of a large bed. Physically rea- 
sonable models for tube-to-bed heat transfer, solids mixing, gas flow 
and mixing, and elutriation coupled with particle attrition are de- 
veloped and compared with experimental data. 
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1930 (PB—80-131162) Heat generation of spent bed ma- 
terials from atmospheric fluidized-bed combustion of coal. 
Final report Jan 78-Apr 79. Kim, R.H. (Environmental Pro- 
tection Agency, Research Triangle Park, NC (USA). Indus- 
trial Environmental Research Lab.). Sep 1979. 73p. NTIS, 
PC A04/MF AOl. 

The report describes an experimental investigation of the hy- 
dration process of spent bed material (with a calcium/sulfur ratio of 
3) from an atmospheric fluidized bed combustor for maximum tem- 
perature, rate of temperature rise, and controllability of temperature 
rise with various amounts of water. Tap water was supplied 
through a rainfall simulating device. For the volume ration of the 
spent bed material to water larger than 1.2, the temperature of the 
spent bed material rose to 77 C; at ratios less than 1.2, the maxi- 
mum temperature of the material was 132 C. Rates of temperature 
rise in the uncontrolled hydration process were higher than those in 
the controlled processes. The hydration process expanded the 
volume of the spent bed material faster than by moisture in the at- 
mosphere when the material was exposed to the ambient atmos- 
phere. 


1931 (PB—80-806433) Fluidized bed combustion. 
volume 3, 1978-March, 1980 (citations from the NTIS data 
base). Report for 1978-Mar 80. Cavagnaro, D.M. (National 
Technical Information Service, Springfield, VA (USA)). 
Mar 1980. 240p. NTIS PC NO1/MF NO1. 

The bibliography cites studies on fluidized bed processes and 
processors for the combustion of coal, oil, and industrial and mu- 
nicipal wastes. It also covers sludge incineration, fluidized bed boil- 
ers, and air pollution control by fluidized bed combustion. (This up- 
dated bibliography contains 240 abstracts, 91 of which are new en- 
tries to the previous edition.) 


1932 (PB—80-806441) Fluidized bed combustion. 
volume 2. 1977-March, 1980 (citations from the Engineering 
Index data base). Report for 1977-mar 80. Cavagnaro, D.M. 
(National Technical Information Service, Springfield, VA 
(USA)). Mar 1980. 397p. NTIS PC NO1/MF NOI. 

The cited reports from a worldwide literature survey cover 
the fluidized bed processes and processors for the combustion of 
oil, coal, and industrial as well as municipal wastes. It also includes 
sludge incineration, fluidized bed boilers, and air pollution abate- 
ment by fluidized bed combustion. (This updated bibliography con- 
tains 390 abstracts, 165 of which are new entries to the previous 
edition.) 


1933 (PB—80-806862) Fluidized bed combustion (cita- 
tions from the American Petroleum Institute data base). 
Report for 1964-Jan 79. Cavagnaro, D.M. (National Techni- 
cal Information Service, Springfield, VA (USA)). Apr 1980. 
114p. NTIS PC NO1/MF NO1. 

These citations from the American Petroleum Institute per- 
tain to fluidized bed processes and processors for the combustion of 
oil, coal, natural gas, and industrial and municipal wastes. They also 
discuss air pollution control by fluidized bed combustion, sludge in- 
cineration, fluidized bed boilers and furnaces, and design of the 
fluidized bed combustors. (This updated bibliography contain 108 
abstracts, 9 of which are new entries to the previous edition.) 
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REFER ALSO TO CITATION(S) 1871 


1934 (CONF-801143—1) Biological exposure sensors in 
coal conversion technologies. Garrett, A.S. Jr. (Oak Ridge 
National Lab., TN (USA)). 1980. Contract W-7405-ENG- 
26. 9p. NTIS, PC A02/MF AOl. 

From Industrial hygiene and occupational medicine in coal 
conversion projects workshop; Washington, DC, USA (7 Nov 
1980). 
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When research was begun at ORNL in coal conversion tech- 
nologies, the Health Division undertook to put together a surveil- 
lance package appropriate to the special needs of this group. This 
report describes the monitoring program instituted to evaluate the 
health of the population exposed to the chemical constituents of 
conversion products, effluents, process stream contents or wastes. 
Particular attention was paid to polycyclic aromatic hydrocarbons 
(PAH's). (ACR) 


1935 (PB—80-145196) Bureau of mines health and 
safety research; a status report covering November 1, 1978- 
May 31, 1979. Information circular. (Bureau of Mines, 
Washington, DC (USA)). 1980. 48p. (BM-IC—8812). NTIS, 
PC A03/MF AOl. 

The status report contains 39 individual reports on health 
and safety research projects now being conducted or recently com- 
pleted by the Bureau of Mines. The reports on health research 
cover industrial hygiene, respirable dust, ventilation, noise control, 
and radiation hazards. The safety research reports cover industrial 
hazards, ground control, fire and explosion prevention, and meth- 
ane control. Each report includes background information, a discus- 
sion of research progress, and an assessment of each project's cur- 
rent status. 
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REFER ALSO TO CITATION(S) 2803, 3049 


1936 Some results from continuum mechanics analyses 
of the hydraulic fracturing process. Hanson, M.E.; Shaffer, 
R.J. (Lawrence Livermore Lab, Calif). Soc. Pet. Eng. J.; 20: 
No. 2, 86-94(Apr 1980). 

Some results are presented of theoretical analyses performed 
as part of a Department of Energy (DOE)-sponsored ongoing re- 
search program which is being conducted to develop an under- 
standing of petroleum reservoir stimulation techniques. The results 
presented here are being performed to understand and predict those 
reservoir properties and parameters that can limit the created hy- 
draulic fracture geometries. 24 refs. 


1937 Interpretation of seismic cross sections in the 
valley and ridge of eastern Tennessee. Milici, R.C.; Harris, 
L.D.; Statler, A.T. Contract EY-76-C-05-5196. Morgan- 
town, WV; Morgantown Energy Technology Center 
(1979). vp. 

The Tennessee Division of Geology initiated a project in 
July 1976 to study the stratigraphic sequence and structural frame- 
work within parts of the valley and ridge of eastern Tennessee. 
Basic data generated through this study will be used to assess the 
hydrocarbon potential of the area. Because the success of the proj- 
ect is dependent on the projection of mapped geologic formations 
into the subsurface, two seismic profiles spaced about 20 miles (32 
km) apart were made roughly at right angles to the strike of the 
structural grain of the valley and ridge. Although the individual 
profiles do not traverse the entire valley and ridge, in combination 
they form a composite cross section across the valley and ridge 
from the Powell Valley anticline on the northwest to the Blue 
Ridge on the southeast. The purpose of this report is to provide a 
more detailed geologic interpretation of the geophysical data. 
Depth sections were evaluated in this report because they permit 
the use of known stratigraphic thicknesses in making the interpreta- 
tion. Tegland described in detail his attempts at time-depth conver- 
sions, but his conversions are hindered by a lack of velocity data 
from wells. Locally, inaccurate assumptions of velocity have appar- 
ently thinned the seismic cross sections, especially along segment 
K-1 (south). Where stratigraphic thicknesses are in reasonable 
accord with the seismic depth sections, the profiles can be inter- 
preted with some measure of confidence. However, in the eastern 
part of the valley and ridge (TC-2), seismic data are poor, and the 
interpretation is more equivocal. The reader must be aware that the 
interpretation presented herein is limited by the quality of the seis- 
mic data. 
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1938 (DOE/BETC/OR—15) Chemicals for enhanced oil 
recovery. Quarterly report, October 1-December 31, 1980. 
Johnson, J.S. Jr. (Oak Ridge National Lab., TN (USA)). 
Oct 1980. Contract W-7405-ENG-26. 45p. NTIS, PC A03/ 
MF AOl. 

Studies on the salinity range in which three liquid phases are 
observed for systems containing a tall oil ethoxylate or related non- 
ionic surfactant, a cosurfactant, aqueous NaCl, and a hydrocarbon 
were extended. Increasing hydrophile-lipophile balance, HLB, 
causes an increase in the salinity needed to effect the transition of 
the surfactant from the lower to the upper phase. However, other 
factors besides HLB seem to be involved. Addition of the nonionic 
surfactant increases optimal salinity by an amount which depends 
on its hydrophilic character. Sodium-2-methyloleate,-2-butyloleate, 
-2-hexyloleate, -2,2-dimethyloleate, and -2,2-diethyloleate were syn- 
thesized and its phase behavior in aqueous/hydrocarbon systems 
studied. Adsorption of a commercial petroleum sulfonate from 0.1 
M NaCl on the sodium form of montmorillonite was reduced a 
factor of ten by caustic extract from bleaching of wood pulp. In a 
comparison of several pulping wastes or byproducts as sacrificial 
agents, caustic extract and weak black liquor appeared .nost effec- 
tive, and lignosulfonate only slightly less effective. Plugging tests of 
the filtrates obtained in the biomass-polymer separations indicated 
that polish filtration probably would be required. The microscreen 
is the most economical of the biomass separation methods. Small 
fermenter tests indicate that Sclerotium rolfsii cultures are able to 
tolerate salinity of 2 to 4% w/v NaCl in the fermentation broth 
makeup water; however, the organism was unable to grow in 6% 
w/v NaCl. 


1939 (DOE/ET/12082—2) Simulation of one-dimension- 
al convection of four phase, four component mixtures. Orr, 
F.M. Jr. (New Mexico Inst. of Mining and Technology, So- 
corro (USA). New Mexico Petroleum Recovery Research 
Center). Jun 1980. Contract AS21-78ET12082. 137p. NTIS, 
PC A07/MF AOl1. 

This report describes a one-dimensional process simulator 
designed for carbon dioxide (CO2) flooding applications, though 
much of the code is equally applicable to surfactant flooding simu- 
lations. The simulator, CO2FLD, follows convection of four com- 
ponents. Three components enter into phase equilibrium calcula- 
tions for up to three phases containing hydrocarbons and CO. The 
fourth component is water which appears only in a separate phase. 
Material balance equations for the four components are solved by a 
fully explicit finite difference method which allows the use of nu- 
merical dispersion to simulate the effect of physical dispersion, 
which is not modeled explicitly. Section 2 of this report contains a 
description of the formulation of the model; section 3 summarizes 
the representations of phase behavior; and section 4 outlines fluid 
property and relative permeability models used in the simulator. 
Section 5 compares numerical solutions to analytic solutions for 
simple cases. Input data formats are describec in Appendix A. The 
use of routines for automatic plotting of run results is detailed in 
Appendix B. Appendix C is a description of a simple least squares 
program for selecting parameters for representing a binodal curve 
based on experimental data. Appendix D contains listings of 
CO2FLD, associated plotting routines and the routine for determin- 
ing binodal curve parameters in addition to a brief description of 
each subroutine in the various programs. 


1940 (DOE/SAN/1556—4) Coalinga polymer demon- 
stration project. Fourth annual report, July 1978-July 1979. 
Schultz, V. (Shell Oil Co., Houston, TX (USA)). Sep 1980. 
Contract AC03-77ET13001. 129p. NTIS, PC A07/MF AO1. 

A field demonstration test of displacement mobility control 
in the East Coalinga Field is being conducted in order to determine 
the relative merits of polymer flooding and waterflooding in a 
medium viscosity oil reservoir. The injection pattern consists of 
four inverted 5-spot patterns and an updip area. Water injection 
began in June 1976 and continued through April 1978. Polymer in- 
jection began in May 1978 and is ongoing. The overall production 
performance for the pilot has been far less than expected. The cur- 
rent oil production rate is currently below the expected primary de- 
cline rate. The polymer injection rate is substantially below original 
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predictions and will increase the time required to inject the de- 
signed slug volume. 


1941 (LBL—11523) Stochastic method for modeling 
fluid displacement in petroleum reservoirs. Anderson, C.; 
Concus, P. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Sep 1980. Contract W-7405-ENG-48. 18p. 
(CONF-801214—1). NTIS, PC A02/MF AOl1. 

From 4. international conference on analysis and optimiz- 
ation of systems; Versailles, France (16 Dec 1980). 

In the attempt to achieve optimal recovery of petroleum 
from a reservoir, it is usually necessary to model numerically the 
fluid displacements within the reservoir. These displacements often 
involve the propagation of steep fronts, such as those between dif- 
ferent fluids or between regions of differing chemical concentra- 
tions. Such fronts generally pose difficulty for numerical methods, 
the overcoming of which has stimulated the development of new 
methods in recent years. We discuss our recent work on one such 
method, the random choice method, which has the inherent capa- 
bility of following even perfectly sharp fronts. The use of the 
method is illustrated for multi-dimensional, two-phase, immiscible 
porous flow, including the effects of capillary pressure and of grav- 


ity. 


1942 (PNL—3553) Nonlinear filtering in oil/gas reser- 
voir simulation: filter design. Arnold, E.M.; Voss, D.A.; 
Mayer, D.W. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Oct 1980. Contract AC06-76RL01830. 48p. 
NTIS, PC A03/MF AOl1. 

In order to provide an additional mode of utility to the 
USGS reservoir model VARGOW, a nonlinear filter was designed 
and incorporated into the system. As a result, optimal (in the least 
squares sense) estimates of reservoir pressure, liquid mass, and gas 
cap plus free gas mass are obtained from an input of reservoir initial 
condition estimates and pressure history. These optimal estimates 
are provided continuously for each time after the initial time, and 
the input pressure history is allowed to be corrupted by measure- 
ment error. Preliminary testing of the VARGOW filter was begun 
and the results show promise. Synthetic data which could be readi- 
ly manipulated during testing was used in tracking tests. The results 
were positive when the initial estimates of the reservoir initial con- 
ditions were reasonably close. Further testing is necessary to inves- 
tigate the filter performance with real reservoir data. 


1943 (SAND—80-1471) DEEP STEAM project. Quar- 
terly report, January 1-March 31, 1980. Donaldson, A.B.; 
Fox, R.L.; Clay, R.G.; Eisenhawer, S.W.; Johnson, D.R.; 
Lyle, W.D.; Mulac, A.J. (Sandia National Labs., Albuquer- 
que, NM (USA)). Oct 1980. Contract AC04-76DP00789. 
39p. NTIS, PC A03/MF AOI. 

The objective of the DEEP STEAM Project is to develop 
the technology of steam delivery to the sand face, for the economic 
production of heavy oil from deep reservoirs. The accomplishments 
attained during this reporting period include: (1) completion of sim- 
ulation testing of high pressure combustion downhole generator 
and support system for initial field test, (2) commencement of initial 
field test in Kern River Field, Bakersfield, CA, in cooperation with 
Chevron, USA, and (3) completion of site preparation for injection 
string insulation field test in Aberfeldy field, Lloydminster, Canada, 
in cooperation with Husky Oil Co. 


1944 Microemulsion systems studied by positron annihi- 
lation techniques. Boussaha, A.; Djermouni, B.; Fucugauchi, 
L.A.; Ache, H.J. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg). Contract EY-76-S-02-3602. J. Am. 
Chem. Soc.; 102: No. 14, 4654-4658(2 Jul 1980). 

The formation of thermalized positronium atoms is greatly 
reduced if increasing amounts of water become solubilized in re- 
versed micelles formed by sodium bis(2-ethylhexyl) sulfosuccinate 
in apolar solvents. Similar observations have been made if the sur- 
factant is Triton X-100. The application of the positron annihilation 
technique to the study of microemulsions consisting of potassium 
oleate-alcohol-oil-water mixtures indicates, consistent with previous 
results, that microemulsion formation requires a certain water/oil 
ratio if the oil is a long-chain aliphatic hydrocarbon such as hexade- 
cane. This ratio is 0.4 in the case of a 1-pentanol- and 0.2 for a 1- 
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hexanol-containing mixture. This minimum water content is strong- 
ly reduced if the oil is an aromatic hydrocarbon. The positron anni- 
hilation data also sensitively reflect structural rearrangements in 
these solutions occurring upon further addition of water, such as 
the transition of spherical aggregates to a disk-like lamellae struc- 
ture. 


1945 Iran and world oil supply. Hearing before the 
Committee on Energy and Natural Resources, United States 
Senate, Ninety-Sixth Congress, First Session of the impact of 
turmoil in Iran and OPEC price increases on the US energy 
situation, 12 March 1979, Part 3. Washington, DC; Commit- 
tee on Energy and Natural Resources (1979). 185p. GPO. 

The purpose of this hearing is to provide an overview of the 
potential domestic production of oil and alternate fuels, substitution 
of alternative fuels for petroleum in existing uses, and energy con- 
servation at the present time as well as the prospects for additional 
measures to reduce USA oil import dependence over longer time 
periods. 


0204 Processing 


REFER ALSO TO CITATION(S) 1812, 1955 


1946 (BNL—51229) Proceedings of a workshop on the 
utilization of coal fuels in process heaters. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1979. Contract AC02- 
76CH00016. 102p. (CONF-7903141—). NTIS, PC A06/MF 
AOl. 

From Workshop on the utilization of coal fuels in process 


heaters; Upton, NY, USA (6 Mar 1979). 
Almost 5% of the nation’s energy consumption takes place 


in tubular process heaters. Currently, these units are gas- and, to a 
lesser extent, oil-fired. Process heaters provide energy for refining 
petroleum and the manufacture of numerous chemicals and petro- 
chemicals. Since the current state-of-the-art, using waste heat re- 
covery and forced draft burners, can achieve thermal efficiencies of 
about 90%, it is unlikely that current process heat and fuel require- 
ments will be dramatically reduced by process modifications and/or 
conservation measures. Hence, if this sizeable, inexorable drain on 
our fluid petroleum reserves is to be halted, it seems reasonable to 
consider the utilization of coal and/or coal-based fuels to fire proc- 
ess heaters. In order to assess the feasibility and potential for a coal- 
based process heater industry, Brookhaven National Laboratory 
(BNL) organized a workshop to define and explore the various 
problems that must be solved in order to burn coal in process heat- 
ers. A primary aim of the workshop was to consider the design 
methodology for process heaters when firing coal and compare it 
to those for gas and oil firing. The overall conclusions were: that 
retrofitting present process heaters to coal fuel was impractical; that 
it would be difficult to fit larger heaters designed to burn coal into 
present refineries; that there would be difficulties with process heat- 
ers burning coal; and that a better approach would be one large 
utility coal heater with a circulating heat transfer medium. Seven 
papers have been entered individually into EDB and ERA. (LTN) 


1947 (BNL—51229, pp 2-8) Coal-fired process heaters - 
a perspective. Marnell, P. (Brookhaven National Lab., 
Upton, NY). 1979. 

From Workshop on the utilization of coal fuels in process 
heaters; Upton, NY, USA (6 Mar 1979). 

The process heater is the sixth largest premium fuel consum- 
er in the country, accounting for over five percent of the oil and 
natural gas used today. This is the reason we organized this work- 
shop. Since process heaters consume significant amounts of premi- 
um fuel, we would like to pose the following questions. Can proc- 
ess heaters be fired by coal rather than oil or natural gas. If so, 
what obstacles prevent immediate coal firing. In comparing a coal- 
fired boiler with a gas-fired process heater, there are numerous dif- 
ferences in functional criteria, restraints, and fuel form. These dif- 
ferences can be summarized by noting that a coal-fired boiler is 
based on a difficult fuel and simple process fluid, while a gas-fired 
process heater has a simple fuel, but a difficult process fluid. That 
is, natural gas is clean burning, easy to control, easily transported, 
stored, and distributed, and does not create a solids disposal prob- 
lem. Coal is the complete opposite. On the other hand, a process 
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fluid is more difficult than water to handle. It can break down, un- 
wanted side reactions can occur, coke can be deposited on the 
inside walls of the tubes, and it can burn or explode. Water on the 
other hand is quite docile. Clearly then, a coal-fired process heater 
using today’s technology would be a marriage not made in heaven, 
i.e., a difficult fuel and a difficult process fluid. We would like to 
know what needs to be done so that we can surmount these prob- 
lems and develop a viable coal-fired process heater. 


1948 (BNL—51229, pp 9-25) Current profile of process 
heaters. Kashmer, B. (Selar Corp. of America, Dresher, 
PA). 1979. 

From Workshop on the utilization of coal fuels in process 
heaters; Upton, NY, USA (6 Mar 1979). 

Process heaters is a broad designation for units used to heat, 
vaporize or crack hydrocarbon liquids in a refractory-line steel en- 
closure of interconnected tubular components containing the proc- 
ess fluid and they are heated by combustion of fossil fuels. Normal- 
ly, fired heaters occupy a significant portion of the plant plot area 
because of their physical size and safety and maintenance clear- 
ances. Process heaters can be classified into the following catego- 
ries: those based on application or on the service they perform, e.g., 
column boilers, charge heaters, CO boilers, and the like commonly 
found in refinery service; those associated with catalyzed reactions 
such as steam-methane or steam-naphtha-reformers; those used in 
cracking or feedstocks to produce olefins, VCM, etc., commonly 
referred to as pyrolysis furnaces. Process heaters are usually com- 
posed of the following major components: the radiant section, 
which is the primary section of the furnace where fuel is fired to 
provide direct radiant heating; the convection section, which is the 
section of the heater placed after the radiant section where flue 
gases pass through tubes and provide heat by convective effects 
(tubes are generally oriented in a cross-flow horizontal bundle), the 
ID fan/stack, where after the convection section has cooled flue 
gases are drawn by a stack which also provide sufficient draft of 
the burners for obtaining sufficient combustion air. These units can 
also be classified according to their tube layout and design. 


1949 (BNL—51229, pp 26-34) Related government poli- 
cies and regulations. Metz, A. (Dept. of Energy, Washing- 
ton, DC). 1979. 

From Workshop on the utilization of coal fuels in process 
heaters; Upton, NY, USA (6 Mar 1979). 

Under the Fuel Use Act, it will be unlawful to build or op- 
erate a new facility which will burn natural gas or oil. This means 
all new units placed in service after the Act becomes operative, 
which will be May 8th, 1979 unless an exception is made. This re- 
sponsibility no longer belongs to the government, but to you who 
are in industry: It is your responsibility to find a way to produce 
the necessary power from alternate sources of energy. If industry 
will produce coal or alternate sources of energy, the Act will have 
accomplished its purpose. Temporarily, the use of natural gas in- 
stead of fuel oils is encouraged for utilities. Temporary exceptions 
from the Fuel Use Act requirements for major fuel-burning installa- 
tions are: (1) lack of alternate fuel supply, (2) site limitations, (3) 
inability to comply with environmental restrictions, (4) synthetic 
fuel use, and (5) the public interest. Permanent exceptions are more 
complicated. The way the regulations are written now, if the cost 
of using an alternative fuel, divided by the cost of imported prod- 
ucts, exceeds 1.5 or greater, then an exception can be obtained, but 
not a permanent exception for the entire life of the plant. The cost 
ratio must exceed 1.5 for the entire life of the plant, otherwise only 
a temporary exception will be granted. Therefore, it must be deter- 
mined whether or not the cost ratio will be 1.50 or higher or lower. 


1950 (BNL—51229, pp 35-46) Future of process heat- 
ers. von Weisenthal, P. (Heat Research Corp., New York, 
NY). 1979. 

From Workshop on the utilization of coal fuels in process 
heaters; Upton, NY, USA (6 Mar 1979). 

horkaps the best way to begin is by consideration of the 


principal factors that will affect the course of future events: The 
cost and availability of conventional fuels; the availability of new 
technology for using alternate fuels; and the amount of new capital 
investment made by the industry which could provide markets for 
applying any available new technology. As costs have increased, 
the process industries have initially concentrated their efforts on 


improving thermal efficiencies on both new installations and on ex- 
isting heaters. Efficiencies upwards of 90% are today considered 
the rule rather than the exception. The types of fuel being burned 
are changing with more and more effort going into burning fuels of 
low value. Many existing heaters are currently being extensively 
modified in order to adapt to these heavy liquid fuels. Liquid fuels 
will begin to find new commercial markets in non-fuel uses. If the 
cost of conventional liquid fuels continues to rise as rapidly as in 
the past, then their availability for any industrial use, including 
process plants, will be sharply reduced, or eventually eliminated en- 
tirely. Under such circumstances, alternate fuels for fired heater ap- 
plications must be found and in looking for substitutes the most ob- 
vious is coal. However, present process heaters are not suited to 
the burning of coal. In addition, investment in many new plants 
does not appear likely so the market for new process heaters seems 
to be limited. Further, the problem of designing coal-fired process 
heaters is not a simple one: Fluxes are more limited than with boil- 
ers and overheating causes decomposition and carbon deposition. 
Using coal as a central heat source with a circulating heat transfer 
medium may be a better idea. 


1951 (BNL—51229, pp 47-63) Potential for coal fuels. 
Golan, L. (Exxon Research and Engineering, Florham Park, 
NJ). 1979. 

From Workshop on the utilization of coal fuels in process 
heaters; Upton, NY, USA (6 Mar 1979). 

The need for a process heater is universal to all refineries 
These heaters provide the heat input required for distillation down- 
stream of the process heater, and allowing for individual company 
modifications, these heaters look about the same from one company 
to the next. They are very large, starting in size from 1,000,000 
Btu/hr. The heaters have four basic components, including the 
burners, the process, the firebox and the stack. The process-carry- 
ing tubes are generally large vertical tubes, something in the order 
of six inches in diameter compared to the 2-in. tubes used in boilers. 
The flow may be single or multi-phased, and mass velocities would 
be roughly in the order of 300 Ib/sec ft. The fuels fired in these 
systems are either liquid or gas. Combustion is generally accom- 
plished in multiple burners, at approximately 20% excess air. Heat 
input rates must be controlled accurately to limit the degradation of 
the crude oil via the unwanted coking reaction. In judging the per- 
formance of a heater, there are two criteria: operability and mainte- 
nance. Operability means to safely meet the process requirements 
with acceptable service factors. When we put a heater on-stream, it 
should be on-stream for two years or longer without any down- 
time. The competitive technology for firing coal can be divided 
into two areas: (1) direct coal firing, and (2) firing fuel derived 
from coal. Direct coal-firing could be achieved in fluidized beds, 
pulverized coal firing, or stoker firing. Derived fuels are the prod- 
ucts of gasification or liquefaction. The synthetic gas or liquid coal 
may offer long-term solutions to the energy need situation, but they 
are really not available on the scale we need today. In contrast, the 
coal combustion technology used for boilers in pulverized coal or 
stoker firing is well developed. 


1952 (BNL—51229, pp 64-66) Retrofitting. Griffin, J. 
(Petro-Chem Development Co., Inc., New York, NY). 1979. 

From Workshop on the utilization of coal fuels in process 
heaters; Upton, NY, USA (6 Mar 1979). 

In summation, most refinery furnaces will be eliminated as 
candidates for retrofitting because of plot requirements or the type 
of process. The future for coal processing may lie in the provision 
of a liquefaction unit or gasifier, located alongside an existing plant, 
and serving all furnaces requiring an outside fuel source. 


1953 (BNL—51229, pp 67-92) Combustion technology. 
Essenhigh, R.H. (Ohio State Univ., Columbus). 1979. 

From Workshop on the utilization of coal fuels in process 
heaters; Upton, NY, USA (6 Mar 1979). 

The chairmen of the various panels present their conclusions 
and recommendations with respect to: combustion technology, 
process design methods, design, materials, heat recovery, controls 
and naterials handling. (LTN) 





02 PETROLEUM 
0204 Processing 


1954 Improved electrostatic coalescense system with in- 
dependent ac and dc hydrophilic electrodes. Hovarongkura, 
A.D.; Henry, J.D. Jr. (to Dept. of Energy). US Patent Ap- 
plication 110,738. 9 Jan 1980. 15p. 

An improved electrostatic coalescence system is provided in 
which independent AC and DC hydrophilic electrodes are em- 
ployed to provide more complete dehydration of an oil emulsion. 
The AC field is produced between an AC electrode array and the 
water-oil interface wherein the AC electrode array is positioned 
parallel to the interface which acts as a grounded electrode. The 
emulsion is introduced into the AC field in an evenly distributed 
manner at the interface. The AC field promotes drop-drop and 
drop-interface coalescence of the water phase in the entering emul- 
sion. The continuous oil phase passes upward through the perforat- 
ed AC electrode array and enters a strong DC field produced be- 
tween closely spaced DC electrodes in which small dispersed dro- 
plets of water entrained in the continuous phase are removed pri- 
marily by collection at hydrophilic DC electrodes. Large droplets 
of water collected by the electrodes migrate downward through 
the AC electrode array to the interface. All phase separation mech- 
anisms are utilized to accomplish more complete phase separation. 


0207 Marketing And Economics 


REFER ALSO TO CITATION(S) 1945, 1958, 1959, 1960 
0208 Waste Management 


REFER ALSO TO CITATION(S) 3294 


1955 (PB—80-142144) Processing refinery wastewater 
by coagulation and flotation following biological oxidation. 
Final report. Franzen, A.E.; Skogan, V.G.; Mallatt, R.C.; 
Grutsch, J.F. (Standard Oil Co. of Indiana, Chicago, IL 
(USA)). Feb 1980. 315p. NTIS, PC AA14/MF AOi. 

Amoco Oil Company has a large refinery on the southern 
shore of Lake Michigan in Whiting, Indiana. It is a Class D refin- 
ery, lube subcategory, as classified under the EPA effluent Guide- 
lines in the Federal Register of May 9, 1974. Because of the com- 
plexity and size of the refinery, a significant amount of process 
water which has been in contact with oil and chemicals is generat- 
ed. Recognizing the need for further improvement of effluent water 
quality, the company carried out extensive pilot plant work to 
select a process that could be used effectively with the secondary 
bioflotation process. Air flotation was finally selected. The refinery 
effluent treatment sequence consisting of API separators, aerated 
lagoon, chemical destabilization, and dissolved air flotation pro- 
vides generally good effluent quality. Extensive work on a hereto- 
fore ignored approach to optimization of this unit operation involv- 
ing negating the mutual repulsion of negatively charged flotation 
bubbles and negatively charged suspended solids is reported. Exten- 
sive background on appropriate water chemistry, properties, and 
characteristics of chemicals used in destabilization of colloid sys- 
tems, chemical antagonists in waste waters, principles involved in 
colloid destabilization, and chemical models proposing a mechanism 
for destabilizing negatively charged solids with negatively charged 
polyelectrolytes is presented. Important design considerations for 
air flotation units are discussed, and guidelines for optimization of 
performance by proper chemical destabilization are presented. 


0209 Environmental Aspects 


1956 (PB—80-141583) Oil pollution abstracts. volume 6, 
number 2. Quarterly report Apr-Jun 79. Ehrenspeck, H.; 
Searles, B.; Osteryoung, K.; Bonvouloir, D. (California 
Univ., Santa Barbara (USA). Marine Science Inst.). Dec 
1979. 283p. NTIS, PC Al3/MF AOl. 

Oil Pollution Abstracts (formerly entitled Oil Pollution Re- 
ports) is a quarterly compilation of current literature and research 
project summaries. Comprehensive coverage of oil pollution and its 
prevention and control is provided, with emphasis on the aquatic 
environment. This issue contains bibliographic citations with ab- 
stracts of scientific and technical publications and patents covering 
the years 1976 to 1979. The literature and research entries are ar- 
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ranged in eight major categories comprised of thirty-seven specific 
sub-categories. A permuted Subject Keyword Index provides 
access to every entry, and author and patent indexes are included. 


1957 (PB—80-157613) A climatological oil spill plan- 
ning guide. number 1. the New York Bight. Bishop, J.M. (Na- 
tional Oceanic and Atmospheric Administration, Washing- 
ton, DC (USA). Environmental Data and Information Serv- 
ice). Feb 1980. 131p. NTIS, PC AAO7/MF AO1. 

This report summarizes appropriate environmental data, dis- 
cusses the movement of oil at sea, and attempts to predict the ef- 
fects of oil spills for the New York Bight, a region lying between 
Montauk Point, NY and Cape May, NJ. The objective of this study 
is to provide this information in a format that can be both under- 
stood and used by decision makers for oil spill contingency plan- 
ning and for scientific support personnel during spills. 


0210 Legislation And Regulation 
REFER ALSO TO CITATION(S) 1945, 2454 
0220 Transport, Pipelines, And Handling 


1958 (PB—80-153638) A preliminary feasibility study of 
a tanker transportation system serving the northwest coast of 
Alaska. final report - executive summary (part 1 of 3). Final 
report. Halebsky, M.; Lebovits, M.; Romley, R.M. (Global 
Marine Development, Inc., Newport Beach, CA (USA)). 
Feb 1978. Contract MA-T-38164. 40p. NTIS, PC AA03/ 
MF AOl. 

This study investigated marine transportation systems for 
transporting crude oil and methanol on a year-round basis from the 
northwest coast of Alaska to ports on the West Coast of the lower 
‘48 states. The technical and economic feasibility of various trans- 
portation systems was parametrically investigated and the results 
are described in this three-part final report. Part 1, is the Executive 
Summary, presenting a brief description of the total study. Briefly, 
the study found that year-round transportation of crude oil is tech- 
nically feasible and economically attractive. Year-round methanol 
transportation is also technically feasible, but delivered costs would 
not be competitive with prevailing market conditions. New con- 
struction of ice breaking tankers, or of ice strengthened tankers as- 
sociated with special icebreaking ships, would be required. 


1959 (PB—80-153646) A preliminary feasibility study of 
a tanker transportation system serving the northwest coast of 
Alaska. final report - (part 2 of 3). Halebsky, M.; Lebovits, 
M.; Romley, R.M. (Global Marine Development, Inc., 
Newport Beach, CA (USA)). Feb 1978. Contract MA-T- 
38164. 190p. NTIS, PC AA09/MF AOI1. 

This study investigated marine transportation systems for 
transporting crude oil and methanol on a year-round basis from the 
northwest coast of Alaska to ports on the West Coast of the lower 
‘48 states. The technical and economic feasibility of various trans- 
portation systems was parametrically investigated and the results 
are described in this three-part final report. Part 2 is the final report 
volume in which the basic study methodology is described along 
with the significant findings, conclusions, and recommendations. 


1960 (PB—80-153653) A preliminary feasibility study of 
a tanker transportation system serving the northwest coast of 
Alaska. final report - appendices (part 3 of 3). Final report. 
Halebsky, M.; Lebovits, M.; Romley, R.M. (Global Marine 
Development, Inc., Newport Beach, CA (USA)). Feb 1978. 
Contract MA-T-38164. 252p. NTIS, PC AA12/MF AOI. 

This study investigated marine transportation systems for 
transporting crude oil and methanol on a year-round basis from the 
northwest coast of Alaska to ports on the West Coast of the lower 
‘48 states. The technical and economic feasibility of various trans- 
portation systems was parametrically investigated and the results 
are described in this three-part final report. In Part 3, Appendices, 
the separate detailed subcontractor reports and other background 
information and calculations are collected and presented for refer- 
ence. 
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0230 Properties 


1961 (DOE/BC/10043—12) Accelerated stability test 
techniques for diesel fuels. Stavinoha, L.L. (Southwest Re- 
search Inst., San Antonio, TX (USA)). Oct 1980. Contract 
AC19-79BC10043. 144p. NTIS, PC A07/MF AO1. 

A literature search was conducted to provide a list of stabil- 
ity test techniques and their interpretations which could be used in 
a correlative middle distillate fuel stability test program. For this 
program, seven accelerated stability tests were chosen and evaluat- 
ed using a set of six test fuels. The test techniques were selected to 
represent a wide variety of test conditions including temperature, 
aging time, and oxygen availability. Six test fuels were purposely 
chosen to represent a wider range of stabilities than would neces- 
sarily be commonly available for procurement. The fuel properties 
generally measured included both adherent and suspended particu- 
lates, steam jet gum, color, and light absorbance at 540 nanometers. 
Correlations of accelerated stability test results were then related to 
test results obtained at a storage temperature of 43.3°C, which has 
generally been regarded as showing good correlation with long- 
term ambient storage. Overall, the stability data from the 43.3°C 
storage did not follow a trend which was directly predictable by 
any one of the other test methods; however, the data from an 80°C 
test served this purpose best. 


1962 (DOE/BETC/RI—80/5) Characterization of the 
crude oil polar compound extract. Donaldson, E.C.; Crocker, 
M.E. (Department of Energy, Bartlesville, OK (USA). Bar- 
tlesville Energy Technology Center). Oct 1980. 32p. NTIS, 
PC A03/MF AO1. 

This research is designed to determine if there are any natu- 
rally occurring constituents in crude oils that can be chemically al- 
tered to bring about increased oil production. An extract containing 
only the polar organic compounds of the crude oil was obtained by 
using a modification of the ASTM-2007 procedure. Chemical char- 
acterization of the polar compounds were carried out using high 
pressure liquid chromatography (HPLC) and gas chromatography. 
The HPLC analyses indicated a range of polar organic compound 
content of 10 crude oils from 1.6% to 12.7%. Wettability determi- 
nations show that by adding a small amount of the polar fraction 
from a crude oil, to a mineral oil, a 40 to 111% change of wettabil- 
ity toward a more oil-wet system will occur, depending on the spe- 
cific extract used. 


0240 Storage 


1963 (SAND—79-0668) Compression and extension data 
for dome salt from West Hackberry, Louisiana. Wawersik, 
W.R.; Hannum, D.W.; Lauson, H.S. (Sandia National Labs., 
Albuquerque, NM (USA)). Sep 1980. Contract AC04- 
76DP00789. 42p. NTIS, PC A03/MF AO1. 

Results of six quasi-static tests and four creep experiments 
are described in terms of standard quasi-static material properties 
such as uniaxial compressive strength, strain-to-failure, secant 
moduli, etc., and in terms of two known creep formulations. The 
creep formulations consist of a combined primary/secondary creep 
model and a purely transient creep model. All results are compared 
with published data for rock salt from the Jefferson Island dome 
and for bedded salt from the Wellington and Salado formations. 
They are consistent with results from these three sites suggesting 
that West Hackberry rock salt can be described by means of consti- 
tutive relations which are now available or currently under devel- 
opment. Comparative data for triaxial compression and triaxial ex- 
tension also indicate that these models can be applied to predict the 
shear deformation of rock salt under general stress states but that 
modifications might be needed to predict rock salt fracture. 


1964 (SAND—80-7111) Strategic Petroleum Reserve 
(SPR) geological site characterization report, Bryan Mound 
salt dome: Section I, Section II, and Section III. Hogan, 
R.G. (ed.). (Sandia National Labs., Albuquerque, NM 
(USA)). Oct 1980. Contract AC04-76DP00789. 372p. NTIS, 
PC A16/MF AOl. 

Section I provides a review of cavern stability, integrity and 
usability for both existing and planned cavern at Bryan Mound. 


03 NATURAL GAS 
0303 Drilling, Production, And Processing 


The early analyses were done using typical material properties. 
Future analyses will be done utilizing the information reported in 
Sections II and III of this report. As these analyses are completed, 
results and recommendations will be published for the existing and 
planned caverns. Section II of this report is a comprehensive geo- 
logical site characterization done by D’Appolonia Consulting Engi- 
neers, Inc. for Sandia National Laboratories. The geological char- 
acterization was to be performed in two phases. In the first phase, a 
comprehensive study would be prepared from existing data, and in 
the second phase, field programs would be used to gather specific 
information as needed. Section II represents the results of Phase 1 
only. We do not believe a Phase 2 geological field program is nec- 
essary to support development and operations of the existing cav- 
erns, the 12 expansion caverns, or the four Phase 3 caverns. Section 
III evaluates the properties of salt from the Bryan Mound salt 
dome. The evaluation includes review of core, sidewall samples, 
drill cuttings, borehole logs, and the drilling reports to determine 
typical material properties and define anomalies. The typical quasi- 
static properties of salt are consistent with pubiished values for salt 
from many worldwide locations. Creep rates for the Bryan Mound 
salt are significantly lower than expected. The typical impurities in 
this dome are sylvite-halite and anhydrite-halite layers with near 
vertical dip. Small quantities of anhydrite are also dispersed within 
the salt grains. The salt dome is suitable for the long term storage 
for petroleum in caverns which can be constructed using normal 
leaching techniques. 


0250 Combustion 


REFER ALSO TO CITATION(S) 1885, 1931, 1932, 1933 


03 NATURAL GAS 


0302 Geology And Exploration 


REFER ALSO TO CITATION(S) 1937, 2803 


1965 (DOE/BC/10003—13) V’estern Gas Sands Proj- 
ect: stratigrapy of the Piceance Basin. Anderson, S. (comp.). 
(CER Corp., Las Vegas, NV (USA)). 1 Aug 1980. Contract 
AC08- 79BC10003. 34p. NTIS, PC A03/MF AOl1. 

The Western Gas Sands Project Core Program was initiated 
by US DOE to investigate various low permeability, gas bearing 
sandstones. Research to gain a better geological understanding of 
these sandstones and improve evaluation and stimulation techniques 
is being conducted. Tight gas sands are located in several mid-con- 
tinent and western basins. This report deals with the Piceance Basin 
in northwestern Colorado. This discussion is an attempt to provide 
a general overview of the Piceance Basin stratigraphy and to be a 
useful reference of stratigraphic units and accompanying descrip- 
tions. 


0303 Drilling, Production, And Processing 


1966 (DOE/BETC/RI—80/8) Multiple-well testing in 
low permeability gas sands. Bixel, H.; Carroll, H.B. Jr.; 
Crawley, A. (Intercomp Resource Development and Engi- 
neering, Inc., Denver, CO (USA); Department of Energy, 
Bartlesville, OK (USA). Bartlesville Energy Research 
Center). Oct 1980. 30p. NTIS, PC A03/MF AOI. 

The purpose of this work was to determine the effect of var- 
ious reservoir and well parameters in order to design a multiple- 
well pressure transient test to be conducted in low permeability, 
porosity, gas saturation, net pay thickness and well spacing. Long 
test times were found to be required for interference or pulse test- 
ing in low permeability gas reservoirs; however, the well spacing 
has been optimized. These calculations were made using two tech- 
niques: interference testing and pulse testing. 





94 OIL SHALES AND TAR SANDS 
0305 Health And Safety 


0305 Health And Safety 


1967 (DOE/BETC/2215—1) Methods for determining 
vented volumes during gas well blowouts. Hawkins, M.F. Jr. 
(Coastal Petroleum Associates, Baton Rouge, LA (USA)). 
Oct 1980. 102p. NTIS, PC A06/MF AOI1. 

Several methods are presented for determining vented vol- 
umes during gas well blowouts. The methods described apply to 
gas production in which no liquids phase(s), hydrocarbon and/or 
water, are present in the gas. Each method is illustrated with a nu- 
merical example. Sensitivity analyses provide estimates of probable 
errors. The method of crossplotting formation and flow string resis- 
tances is the only one which does not require special measurements. 
It is therefore applicalbe to cratered wells and underwater 
blowouts. The report includes several suggestions for investigations 
which might lead to better methods. 


0308 Environmental Effects 
REFER ALSO TO CITATION(S) 2861, 2871 
0309 Artificial Stimulation 


REFER ALSO TO CITATION(S) 1944 


1968 (DOE/BC/10003—15) Western gas sands project 
status report, August 1-31, 1980. (CER Corp., Las Vegas, 
NV (USA)). [nd]. Contract AC08-79BC10003. 62p. NTIS, 
PC A04/MF AOl. 

August progress of government-sponsored projects, directed 
towards increasing gas production from the low permeability gas 
sands of the western United States, is summarized in this report. 
Superior Oil has not yet made a decision concerning the use of 
their lease as a possible MWX< site. Bartlesville Energy Technology 
Center has completed embedment tests of 20/40 mesh bauxite into 
grey berea and typical tight gas sand cores. At Lawrence Liver- 
more National Laboratory, numerical routines have been developed 
for computing unsteady growth of hydraulicaliy-driven cracks in 
plain and circular geometries. Three studies have been initated at 
Sandia National Laboratories: laboratory determination of the frac- 
ture creck-tip process zone; detailed petrographic characterization 
of a Mesaverde tight gas sand lens and surrounding shale; and de- 
termination of oil-base drilling fluid invasion in support of the 
MWxX. 


0330 Properties 


1969 (PB—80-142300) Analyses of natural gases, 1978. 
Information circular 1979. Moore, B.J. (Bureau of Mines, 
Amarillo, TX (USA). Helium Operations). 1979. 119p. (BM- 
IC—8810). NTIS, PC A06/MF AOI. 

This publication contains analyses and related source data 
for 310 natural gas samples from wells and pipelines in 16 States. 
All of the samples were obtained and analyzed during calendar 
year 1978 as a part of Bureau of Mines investigations of the occur- 
rences of helium in natural gases of countries with free marke 
economies. This survey has been conducted in the United States by 
the Bureau of Mines since 1917. This year, for the first time, the 
specific gravity of each of the gas samples is included. This infor- 
mation will be included in all future publications. 


0340 Combustion 
REFER ALSO TO CITATION(S) 1885 
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0402 Site Geology And Hydrology 


1970 (FE—2346-81) Palynology and environmental in- 
terpretations of the Antrim Shale of central Michigan. Cross, 
A.T.; Bordner, M.A. (Michigan State Univ., East Lansing 
(USA). Dept. of Geology). Sep 1980. Contract AC20- 
76LC10153. 46p. NTIS, PC A03/MF AOl1. 

A palynological study of Late Devonian Traverse shale to 
Early Mississippian Sunbury shale was made to aid in stratigraphic 
correlation and interpretation of sources of sediments and environ- 
ments of deposition of these strata. About 150 samples were pre- 
pared and studied. Nearly all samples studied were rock chips rep- 
resenting 10 to 20’ stratigraphic intervals in five test holes. Samples 
were prepared to free entrapped plant entities by chemical disag- 
gregation techniques. Thirty-seven plant spores, probably represent- 
ing terrestrial plants, and 18 acritarchs, representing marine organ- 
isms, mostly algae, were differentiated and photographed. They 
were compared with known floras of comparable age from Ohio, 
western New York, Kentucky, Indiana, maritime Canada, Montana 
and western Europe. The Antrim-Berea contact and the Traverse 
Shale-Antrim contact are clearly discernible. Three tentative subdi- 
visions of the Antrim are postulated, but additional work would be 
required to substantiate this interpretation elsewhere in the Basin. 
The nature of the environment of deposition is indicated by the ex- 
tensive destruction of these fossils and by the types of marine algae 
present in the sample residues. All 5 wells are clearly located at 
some distance from the paleoshoreline of Devonian-Mississippian 
time, and below nearshore or surface-water energy conditions. 
Marine organisms probably contribute the bulk of organic material, 
cysts, some spores, and kerogen but some fusain and spores from 
land plants were transported by westward flowing rivers into the 
shallow eastern shelf area of this inland sea. There is some indica- 
tion of a western source of clastics in samples from test holes 
toward the center of the basin. This western source of sediments 
may be present but masked by dilution by the greater volume of 
clastics deposited from the eastern sources in test hole samples fur- 
ther east. 


0403 Drilling, Fracturing, And Mining 


1971 (DOE/LC/10787—65) Investigation of the Geo- 
kinetics horizontal in situ oil shale retorting process. Quarter- 
ly report, July, August, September 1980. Hutchinson, D.L. 
(Geokinetics, Inc., Concord, CA (USA)). Nov 1980. Con- 
tract FC20-78LC10787. 481p. NTIS, PC A21/MF AOl. 

Progress is reported by Geokinetics on the successful blast- 
ing of Retort No. 25. Preparations are described for the ignition of 
Retort No. 24 nearing completion. This will be the largest retort 
processing facility utilized to date. Meteorological data of the area 
was obtained for permit applications from the Utah Air Conserva- 
tion Committee and the US EPA. These must be obtained before 
ignition of retort No. 24. Drilling for the post-burn core sampling 
program (Retorts No. 16 and No. 17) was completed during the 
quarter. Approval to inject effluent water into the Mesa Verde For- 
mation through a deep well was obtained. Construction of a new 1 
1/2 acre evaporating pond has begun. The DOE Oil Shale Task 
Force will aid in the environmental research program; its role is de- 
scribed. A new vibro-rotary hammer was tested. Drilling penetra- 
tion rates increased by 35%. A patent on horizontal fracturing 
methods was obtained. (OMC) 


1972 (LA-UR—80-2808) Computer simulation of explo- 
sive fracture of oil shale. Adams, T.F. (Los Alamos Scientif- 
ic Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 17p. 
(CONF-800814—27). NTIS, PC A02/MF AOl. 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; San Francisco, CA, 
USA (24 Aug 1980). 

The steps in assembling the computational tools needed to 
simulate the explosive fracture of oil shale have been described. 
The resulting code, with its input data, was then used to simulate 
three explosive field experiments. The results of the calculations are 
in good agreement with what actually occurred in the field. Fur- 
ther detailed comparisons are in progress for these experiments and 
the others that have been conducted. As this is done, improvements 
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will be made in the input data and in the code physics. The devel- 
opment of computer codes as tools to predict rock breakage makes 
a variety of interesting studies possible. The properties of the explo- 
sive can be changed to see how the extent of rubbling is affected. 
Studies of spacing and delays for decked charges are also possible. 
Finally, the codes can be applied in situations, such as confined- 
volume blasting, at the frontiers of blasting technology. These areas 
are vital to the effective utilization of our oil shale resources, espe-. 
cially with in situ techniques. Computer simulation will play a cen- 
tral role in the development of new technology for energy and 
mineral resource recovery. 


0404 Oil Production, Recovery, And Refining 


1973 (FE—1747-13) BX in situ oil shale project. Quar- 
terly technical progress report, June 1, 1980-August 31, 1980. 
Dougan, P.M. (Equity Oil Co., Salt Lake City, UT (USA)). 
20 Sep 1980. Contract FC20-78LC10747. 125p. NTIS, PC 
A06/MF AO1. 

Objective is to demonstrate the technical feasibility of using 
superheated steam as a heat-carrying medium to retort in situ the 
oil shale in the Green River Formation leached zone and provide a 
mechanism for the recovery of this shale oil with a minimum 
impact on the environment. Utilizing primarily the natural porosity 
in the leached zone, approximately one trillion Btu of heat will be 
injected into a site over a two-year period to heat to retorting tem- 
perature a shale zone approximately 550 feet thick and covering 
about one acre. The field Project is located at Equity’s BX In Situ 
site in Rio Blanco County in northwestern Colorado. The quarter 
June to August 1980, was the first quarter since Project start up 
that sustained steam injection at superheated temperatures has taken 
place. Results of the injection for the quarter have been positively 
reflected in temperature observation wells, and, although mechani- 
cal problems with Project equipment still exist, Project goals are 
being met. 


1974 (SAND—80-2406) Oil shale program. Eighteenth 
quarterly report, April 1980-June 1980. Stevens, A.L. (ed.). 
(Sandia National Labs., Albuquerque, NM (USA)). Nov 
1980. Contract AC04-76DP00789. 41p. NTIS, PC A03/MF 
AOl. 

Instrumentation and evaluation activities are in progress at 
two DOE-supported in situ oil shale field projects, namely, the 
Geokinetics Oil Shale Project near Vernal, Utah, and the Occident- 
al Oil Shale Project near DeBeque, Colorado. In support of these 
projects, it is necessary to develop new and advanced instrumenta- 
tion systems and associated deployment, recording and analysis 
techniques that are unique to the field project needs. A rock me- 
chanics program provides material properties, material response 
models and computational methods for use in the design analysis, 
and evaluation functions. In addition, retorting studies are in prog- 
ress on problems unique to the low void conditions encountered in 
field experiments. 


1975 Synthetic fuels and the total cost of oil imports. 
Lee, B.S. Chicago, IL; Institute of Gas Technology (1980). 
16p. (CONF-8008&78—1(Rev.)). 

From 7. annual international conference on coal gasification, 
liquefaction, and conversion to electricity; Pittsburgh, PA, USA (5 
Aug — at 

Policy issues and economic parameters which influence the 
development and deployment of a synthetic fuels industry are ex- 
amined. Three areas are analyzed: (1) the overall technological 
basis of synthetic fuels; (2) the cost of synthetic fuels relative to im- 
ported oil; and (3) the deployment schedule necessary for a synthet- 
ic fuels industry to meet projected production goals. (DMC) 


0406 Direct Uses And By-products 


1976 (CONF-800428—(Vol.3), pp 834-839) Fluidized- 
bed combustion of Israeli oil shale. Mei, J.S. (Dept. of 
Energy, Morgantown, WV); Shang, J.Y.; Rice, R.L.; 
Grimm, U.; Halow, J.S.; Ayers, W.J. Jr.; Keren, Y. Aug 


1980. 
From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 


04 OIL SHALES AND TAR SANDS 
0410 Enviromental Aspects 


One of the many advantages of the fluidized-bed combustion 
system over the conventional-type combustion systems is its ability 
to burn high and/or variable inert content fuels. In addition, rela- 
tively low temperature combustion may be achieved because of the 
stable ignition of the injected fuel that can be assured by the high 
specific heat content of the bed solids which is rapidly transferred 
to the fuel and the air by a turbulent mixing process. This paper 
presents the results of recent combustion tests of Israeli oil shale in 
both the 6-inch diameter and the 18-inch diameter fluidized-bed 
combustors. Several conclusions can be drawn from the present 
feasibility studies: Differential thermal analysis indicated that the 
devolatilization of Israeli oil shale was completed at a temperature 
of 1076°F (580°C). Direct combustion of Israeli oil shale was suc- 
cessfully conducted in the 6-inch and 18-inch fluidized-bed combus- 
tors. Combustion of Israeli oil shale with a moisture content as high 
as 18 percent can be sustained without using preheated air. Ninety- 
eight percent or better carbon combustion efficiency is attainable in 
the 6-inch unit without recycling of fines. With recycling of fines, 
96 percent or better carbon combustion efficiency is attainable in 
the 18-inch unit. Heat release rates of 0.32 x 10° and 0.44 x 10° Btu/ 
ft?-hr were attained for the 18-inch diameter combustor and the 6- 
inch diameter combustor. 


0407 Health And Safety 

REFER ALSO TO CITATION(S) 2997, 3020 

0409 Waste Research And Management 
REFER ALSO TO CITATION(S) 3294 


1977 (DOE/LC/10020—T3) Adsorption of organic acids 
from dilute aqueous solution onto activated carbon. Wang, 
S.W. (Colorado School of Mines, Golden (USA)). Jun 1980. 
Contract AC20-79LC10020. 140p. NTIS, PC A07/MF AOl. 

The radioisotope technique was used to study the removal of 
organic acid contaminants from dilute aqueous solutions onto acti- 
vated carbon. Acetic acid, propionic acid, n-butyric acid, n-hexan- 
oic acid and n-heptanoic acid were studied at 278, 298, and 313°K. 
Three bi-solute acid mixtures (acetic and propionic acids, acetic and 
butanoic acids, and propionic and butanoic acids) were studied at 
278 and 298°K. Isotherms of the single-solute systems were ob- 
tained at three different temperatures in the very dilute concentra- 
tion region (less than 1% by weight). These data are very impor- 
tant in the prediction of bi-solute equilibrium data. A Polanyi-based 
competitive adsorption potential theory was used to predict the bi- 
solute equilibrium uptakes. Average errors between calculated and 
experimental data ranges from 4% to 14%. It was found that the 
competitive adsorption potential theory gives slightly better results 
than the ideal adsorbed solution theory. 


1978 Preparation of grout for stabilization of abandoned 
in-situ oil shale retorts. Mallon, R.G. (to Dept. of Energy). 
US Patent Application 101,364. 7 Dec 1979. 14p. 

A process is described for the preparation of grout from 
burned shale by treating the burned shale in steam at approximately 
700°C to maximize the production of the materials alite and larnite. 
Oil shale removed to the surface during the preparation of an in- 
situ retort is first retorted on the surface and then the carbon is 
burned off, leaving burned shale. The burned shale is treated in 
steam at approximately 700°C for about 70 minutes. The treated 
shale is then ground and mixed with water to produce a grout 
which is pumped into an abandoned, processed in-situ retort, flow- 
ing into the void spaces and then bonding up to form a rigid, solidi- 
fied mass which prevents surface subsidence and leaching of the 
spent shale by ground water. 


0410 Enviromental Aspects 


1979 (DOE/LC/10787—61) Ecological investigations: 
vegetation studies, preliminary findings. Olgeirson, E.R.; 
Martin, R.B. (Olgeirson (Erik R.) Associates, Conifer, CO 
(USA); Geokinetics, Inc., Concord, CA (USA)). 1 Sep 1978. 
Contract FC20-78LC10787. 56p. NTIS, PC A04/MF AOl1. 





04 OIL SHALES AND TAR SANDS 
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The objective of the vegetation studies conducted on the re- 
search site is to produce a descriptive data base that can be applied 
to determinations of carrying capacity of the site and surrounding 
area. Additional information obtained about parameters that influ- 
ence vegetation growth and maintenance of soil nutrients, and 
moisture and temperature regimes help define dynamic relationships 
that must be understood to effect successful revegetation and habi- 
tat rehabilitation. The descriptive vegetation baseline also provides 
a point of departure for design of future monitoring programs, and 
predictive models and strategies to be used in dealing with impact 
mitigation; in turn, monitoring programs and predictive modeling 
form the bases for making distinctions between natural trends and 
man-induced perturbations. 


1980 (LA-UR—80-2860) Ecological effects of oil shale 
development: problems, perspectives, and approaches. Hakon- 
son, T.E.; White. G.C. (Los Alamos Scientific Lab., NM 
(USA)). 1980. Contract W-7405-ENG-36. 24p. (CONF- 
800822—2). NTIS, PC A02/MF AOl1. 

From Oil shale: the environmental challenges conference; 
Vail, CO, USA (11 Aug 1980). 

Although current oil shale developments in the Piceance 
Basin appear to have had little impact on ecosystems, it is impor- 
tant to recognize that planned expansion of the industry in the 
Basin will greatly magnify the potential for serious perturbations of 
the Piceance environs. The relatively small scale of the present oil 
shale activities in the Basin provides the biologist with a unique op- 
portunity to establish and conduct quantitative studies designed to 
measure impacts as they occur. This paper is intended to focus at- 
tention on some of the problems, perspectives and recommended 
approaches to conducting ecosystem effects studies that will pro- 
vide criteria for evaluation and mitigation of impacts should they 
occur. The purpose of this paper is not to criticize past and current 
environmental studies on oil shale, but in light of anticipated 
growth of the industry, to focus attention on the need to carefully 
define, design and execute ecological effects studies to quantify and 
provide mitigation criteria for impacts that will undoubtedly result 
from accelerated industry activities. 


05 NUCLEAR FUELS 
0501 Reserves 


1981 (GJBX—225(80)) Uranium mineralization in flu- 
orine-enriched volcanic rocks. Burt, D.M.; Sheridan, M.F.; 
Bikun, J.; Christiansen, E.; Correa, B.; Murphy, B.; Self, S. 
(Arizona State Univ., Tempe (USA). Dept. of Geology). 
Sep 1980. Contract AC13-76GJ01664. 498p. NTIS, PC 
A21/MF AOl1. 

Several uranium and other lithophile element deposits are lo- 
cated within or adjacent to small middle to late Cenozoic, fluorine- 
rich rhyolitic dome complexes. Examples studied include Spor 
Mountain, Utah (Be-U-F), the Honeycomb Hills, Utah (Be-U), the 
Wah Wah Mountains, Utah (U-F), and the Black Range-Sierra Cu- 
chillo, New Mexico (Sn-Be-W-F). The formation of these and simi- 
lar deposits begins with the emplacement of a rhyolitic magma, en- 
riched in lithophile metals and complexing fluorine, that rises to a 
shallow crustal level, where its roof zone may become further en- 
riched in volatiles and the ore elements. During initial explosive 
volcanic activity, aprons of lithicrich tuffs are erupted around the 
vents. These early pyroclastic deposits commonly host the mineral- 
- ization, due to their initial enrichment in the lithophile elements, 
their permeability, and the reactivity of their foreign lithic inclu- 
sions (particularly carbonate rocks). The pyroclastics are capped 
and preserved by thick topaz rhyolite domes and flows that can 
serve as a source of heat and of additional quantities of ore ele- 
ments. Devitrification, vapor-phase crystallization, or fumarolic al- 
teration may free the ore elements from the glassy matrix and place 
them in a form readily leached by percolating meteoric waters. 
Heat from the rhyolitic sheets drives such waters through the 
system, generally into and up the vents and out through the early 
tuffs. Secondary alteration zones (K-feldspar, sericite, silica, clays, 
fluorite, carbonate, and zeolites) and economic mineral concentra- 
tions may fcrm in response to this low temperature (less than 200 
C) circulation. After cooling, meteoric water continues to migrate 
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through the system, modifying the distribution and concentration of 
the ore elements (especially uranium). 


0502 Exploration 


1982 (GJBX—188(80)) Uranium hydrogeochemical and 
stream sediment reconnaissance of the Thermopolis NTMS 
Quadrangle, Wyoming, including concentrations of forty-two 
additional elements. Maassen, L.W.; Sandoval, W.F.; Minor, 
M.M.; Gallimore, D.L.; Talcott, C.L.; Hensley, W.K.; 
Hanks, D. (Los Alamos Scientific Lab., NM (USA)). Aug 
1980. Contract W-7405-ENG-36. 374p. NTIS, PC Al6/MF 
AOl. 

Totals of 920 water and 1821 sediment samples were collect- 
ed from 1977 locations at an average density of one sample location 
per 9 km? over an 18,000-km? area. Water samples were collected 
from streams, springs, and wells; sediment samples were collected 
from streams and springs. The uranium contents of water samples 
range from below the detection limit of 0.02 ppB to 307.98 ppB 
with a median of 0.56 ppB. Six clusters of anomalous water samples 
were delineated within the Wind River Basin and are associated 
predominantly with the Wind River formation. Two clusters of 
anomalous waters were collected on the southern margin of the 
Bighorn Basin and are associated with sandstone and shales of Per- 
mian through Cretaceous age. The uranium contents of sediment 
samples range from 0.43 to 94.65 ppM with a median of 2.90 ppM. 
Most sediment samples with uranium concentrations of greater than 
12 ppM are underlain by Precambrian crystalline rocks of the Wind 
River Range; this area contains the highest uranium values found in 
sediments from the Thermopolis quadrangle. Other samples con- 
taining greater than 12 ppM uranium are found associated with the 
Wind River and Aycross formations along the northern margin of 
the Wind River Basin, and one sample was collected from Precam- 
brian granitic terrain of the Owl Creek Mountains. 


1983 (GJBX—196(80)) Aerial radiometric and magnetic 
survey: Big Spring National Topographic Map, Texas. Final 
report. (Geodata International, Inc., Dallas, TX (USA)). 
May 1980. Contract AC13-76GJ01664. 294p. NTIS, PC 
E09/MF$7.70. 

Includes 35 sheets of 48 reduction microfiche. 

The results of analyses of the airborne gamma radiation and 
total magnetic field survey flown for the region identified as the 
Big Spring National Topographic Map NI14-10 is presented in this 
report. The airborne data gathered is reduced by ground computer 
facilities to yield profile plots of the basic uranium, thorium and po- 
tassium equivalent gamma radiation intensities, ratios of these inten- 
sities, aircraft altitude above the earth's surface, total gamma ray 
and earth’s magnetic field intensity, correlated as a function of geo- 
logic units. The distribution of data within each geologic unit, for 
all surveyed map lines and tie lines, has been calculated and is in- 
cluded. Two sets of profiled data for each line are included, with 
one set displaying the above-cited data. The second set includes 
only flight line magnetic field, temperature, pressure, altitude data 
plus magnetic field data as measured at a base station. A general 
description of the area, including descriptions of the various geo- 
logic units and the corresponding airborne data, is included also. 


1984 (GJBX—197(80)) Uranium hydrogeochemical and 
stream sediment reconnaissance data release for the Sante Fe 
NTMS Quadrangle, New Mexico, including concentrations of 
forty-two additional elements. Bolivar, S.L. (Los Alamos 
Scientific Lab., NM (USA)). May 1980. Contract AC13- 
76GJ01664. 330p. (LA—8014-MS). NTIS, PC A15/MF 
AOl. 

Totals of 982 water and 1155 sediment samples were collect- 
ed from 1962 locations. Samples were collected at the nominal re- 
connaissnce density of one sample location per 10 km* Water sam- 
ples were collected from streams, springs, and wells and were ana- 
lyzed for uranium. Sediment samples, taken from streams and 
springs, were analyzed for uranium, thorium, and 41 additional ele- 
ments. Histograms and statistical data for uranium concentrations in 
water and sediment samples and thorium concentrations in sediment 
samples are given. Elemental concentration, field measurement, 
weather, geologic, and geographic data for each sample location 
are listed for waters and for sediments. U/Th ratios for sediment 
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samples are included. Uranium analyses for water samples and mul- 
tielement analyses for sediment samples are reported. A supplemen- 
tal report containing the results of multielement analyses of water 
samples will be open filed in the near future. Water samples were 
initially analyzed for uranium by fluorometry. All water samples 
containing more than 40 ppB uranium were reanalyzed by DNC. 
Sediments were analyzed for U and Th, as well as Al, Sb, Ba, Be, 
Bi, Cd, Ca, Ce, Cs, Cl, Cr, Co, Cu, Dy, Eu, Au, Hf, Fe, La, Pb, Li, 
Lu, Mg, Mn, Ni, Nb, K, Rb, Sa, Sc, Ag, Na, Sr, Ta, Tb, Sn, Ti, W, 
V, Yb, and Zn. All sediments were analyzed for U by delayed neu- 
tron counting. Other elemental concentrations in sediments were 
determined by neutron activation analysis for 31 elements, by x-ray 
fluorescence for 9 elements, and by arc-source emission spectros- 
copy for 2 elements. Analytical results are reported as ppM. De- 
scriptions of procedures used for analysis of water and sediments 
samples as well as analytical precisions and detection limits are 
given. 


1985 (GJBX—206(80)) Uranium hydrogeochemical and 
stream sediment reconnaissance data release for the Lewis- 
town NTMS Quadrangle, Montana, including concentrations 
of forty-two additional elements. Shannon, S.S. Jr. (Los 
Alamos Scientific Lab., NM (USA)). Aug 1980. Contract 
AC13-76GJ01664. 229p. (LA—8007-MS). NTIS, PC All1/ 
MF AOl1. 

Totals of 758 water and 1170 sediment samples were collect- 
ed from 1649 locations in the Levistown quadrangle. Water samples 
were collected at streams, springs, wells, ponds, and marshes; sedi- 
ment samples were obtained from streams, springs, and ponds. 
Histograms and statistical data for uranium concentrations in water 
and sediment samples and thorium concentrations in sediment sam- 
ples are given. All samples were collected at the nominal reconnais- 
sance density of one sample location per 10 km*. Elemental concen- 
tration, field measurement, weather, geologic, and geographic data 
for each sample location are listed for waters and for sediments. 
Uranium to thorium (U/Th) ratios for sediment samples are includ- 
ed. Water samples were initially analyzed for uranium by fluoro- 
metry. All water samples containing more than 40 ppB U were 
reanalyzed by delayed-neutron counting. Sediments were analyzed 
for U and Th as well as Al, Sb, Ba, Be, Bi, Cd, Ca, Ce, Cs, Cl, Cr, 
Co, Cu, Dy, Eu, Au, Hf, Fe, La, Pb, Li, Lu, Mg, Mn, Ni, Nb, K, 
Rb, Sa, Sc, Ag, Na, Sr, Ta, Tb, Sn, Ti, W, V, Yb, and Zn. All 
sediments were analyzed for U by delayed neutron counting. Other 
elemental concentrations in sediments were determined by neutron 
activation analysis for 31 elements, by x-ray fluorescence for 9 ele- 
ments, and by arc-source emission spectrography for 2 elements. 
Analytical results are reported as parts per million. Descriptions of 
procedures used for analysis of water and sediments samples as well 
as analytical precisions and detection limits are given. 


1986 (GJBX—208(80)) Uranium hydrogeochemical and 
stream sediment reconnaissance data release for the Dubois 
NTMS Quadrangle, Idaho/Montana, including concentrations 
of forty-five additional elements. LaDelfe, C.M. (Los 
Alamos Scientific Lab., NM (USA)). Aug 1980. Contract 
AC13-76GJ01664. 326p. (LA—8011-MS). NTIS, PC A15/ 
MF AOI. 

Totals of 1024 water samples and 1600 sediment samples 
were collected from 1669 locations in the Dubois quadrangle. 
Water samples were taken at streams, springs, and wells; sediment 
samples were collected from streams and springs. All field and ana- 
lytical data are presented for waters in Appendix I-A and for sedi- 
ments in I-B. All elemental analyses were performed at the LASL. 
Water samples were initially analyzed for uranium by fluorometry. 
All water samples containing more than the upper detection limit of 
uranivm were reanalyzed by delayed neutron counting. Sediments 
were analyzed for uranium and thoriuin as well as aluminum, anti- 
mony, arsenic, barium, beryllium, bismuth, cadmium, calcium, 
cerium, cesium, chlorine, chromium, cobalt, copper, dysprosium, 
europium, gold, hafnium, iron, lanthanum, lead, lithium, lutetium, 
magnesium, manganese, nickel, niobium, potassium rubidium, sa- 
marium, scandium, selenium, silver, sodium, strontium, tantalum, 
terbium, tin, titanium, tungsten, vanadium, ytterbium, zinc and zir- 
conium. All sediments were analyzed for uranium by delayed-neu- 
tron counting. Other elemental concentrations in sediments were 
determined by neutron-activation analysis for 30 elements, by x-ray 
fluorescence for 12 elements, and by arc-source emission spectro- 
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graphy for 2 elements. Analytical results for sediments are reported 
as parts per million. 


1987 (GJBX—209(80)) Escalante 1° x 2° NTMS area 
Utah: data report (abbreviated). Heffner, J.D. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). Aug 1980. Contract AC13-76GJ01664. 185p. 
(DPST—80-146-8). NTIS, PC E05/MF $3.50. 

Includes 6 sheets of 24X reduction microfiche. 

Surface sediment samples were collected at 637 sites, at a 
target sampling density of one site per 16 square kilometers. 
Ground water samples were collected at 35 sites. Neutron activa- 
tion analysis results are given for uranium and 16 other elements in 
sediments, and for uranium and 9 other elements in ground water. 
Mass spectrometry results are given for helium in ground water. 
Data from ground water sites include: (1) water chemistry meas- 
urements, and (2) physical measurements and scintillometer read- 
ing); and (3) elemental analyses (U, Al, Br, Cl, Dy, F, He, Mg, Mn, 
Na, and V). Data from sediment sites include: (1) stream water 
chemistry measurements from sites where water was available; and 
(2) elemental analyses (U, Th, Hf, Al, Ce, Dy, Eu, Fe, La, Lu, Mn, 
Sc, Sm, Na, Ti, V, and Yb). Sample site descriptors are given. High 
uranium values are scattered around uranium mines and prospects 
in the White Canyon and Henry Mountains areas. Other known 
uranium occurrences in the Monument Valley and Waterpocket 
Fold areas are not seen in the data because the National Park Serv- 
ice and the Navajo Nation restricted sampling and publication of 
data from their lands. Two groups of high uranium values are not 
related to known deposits. These groups are located on the Kai- 
parowits Plateau, and in the Escalante Mountains and adjacent 
Aquarius Plateau. The sites with high uranium values on the Kai- 
parowits Plateau are underlain by the Straight Cliffs Formation and 
the Wahweap Sandstone, both of which are fluvial sandstones with 
conglomeratic layers. Many sites in this group have higher-than- 
average vanadium values and a few have high U/Th and U/Hf 
ratios. The sites in the Escalante Mountains and the Aquarius Pla- 
teau with high uranium values are underlain by the tuff of Osiris. 
These sites also show high V, Ti, Fe, Mn, Sc, Na, and Al values; 
high scintillometer readings; high U/Hf ratios; and moderate U/Th 
ratios. 


1988 (GJBX—210(80)) Okanogan 1° x 2° NTMS area 
Washington: data report (abbreviated). Koller, G.R. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). Sep 1980. Contract AC13-76GJ01664. 18p. 
(DPST—80-146-13). NTIS, PC E02/MF $3.50. 

Includes 9 sheets of 24X reduction microfiche. 

Surface sediment samples were collected at 1111 sites, at a 
target sampling density of one site per 13 square kilometers. 
Ground water samples were collected at 438 sites. Neutron activa- 
tion analysis results are given for U and 16 other elements in sedi- 
ments, and for U and 9 other elements in ground water. Mass spec- 
troscopy results are given for He in ground water. Data from 
ground water sites include (1) water chemistry measurements, (2) 
physical measurements where applicable, and (3) elemental analyses 
(U, Al, Br, Cl, Dy, F, He, Mg, Mn, Na, and V). Data from sedi- 
ment sites include (1) stream water chemistry measurements from 
sites where water was available and (2) elemental analyses (U, Th, 
Hf, Al, Ce, Dy, Eu, Fe, La, Lu, Mn, Sc, Sm, Na, Ti, V, and Yb). 
Sample site desciptors are given. Areal distribution maps, histo- 
grams, and cumulative frequency plots for most elements; U/Th, 
U/Hf ratios; and scintillometer readings at sediment sample sites are 
included. The maximum value for uranium in sediments of the 
Okanogan quadrangle is 99 ppM. The uranium anomalies in areas 
AG, AH, BG, BH, and CG associated with graywacke, quartzite, 
slate, and limestone of the Colvada Group and granites and grano- 
diorites are eliminated in plots of U/Th and U/Hf ratios. This 
likely indicates that uranium is chemically and/or physically associ- 
ated with both monazite and zircon in this quadrangle. Anomalous 
uranium values associated with the Cathedral pluton and the Old 
Body pluton in areas AA and BA likely can be attributed to urani- 
um in zircon. A uranium anomaly associated with quartz monzonite 
and granodiorite occurs in areas BD, BE, CD, and CE. Because the 
anomaly persists on the U/Th and U/Hf ratio plots, this anomaly 
may represent the best prospect in the Okanogan quadrangle. 
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1989 (GJBX—216(80)) Mesa 1° x 2° NTMS area, Ari- 
zona: data report (abbreviated). Cook, J.R.; Koller, G.R. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). Sep 1980. Contract AC13-76GJ01664. 19p. 
(DPST—80-146-1). IS, PC E02/MF $3.50. 

Includes 9 sheets of 24X reduction microfiche. 

Surface sediment samples were collected at 713 sites, at a 
target sampling density of one site per 13 square kilometers. 
Ground water samples were collected at 365 sites. Neutron activa- 
tion analysis results are given for uranium and 16 other elements in 
sediments, and for uranium and 9 other elements in ground water. 
Mass spectrometry results are given for helium in ground water. 
Field measurements and observations are reported for each site. 
Analytical data and field measurements are presented in tables and 
maps. Data from ground water and surface water sites include (1) 
water chemistry measurements (pH, conductivity, and alkalinity) 
(2) physical measurements where applicable (water temperature, 
well description, and scintillometer reading) and (3) elemental anal- 
yses (U, Al, Br, Cl, Dy, F, Mg, Mn, Na, and V). Helium analyses 
are given for ground water. Data from sediment sites include (1) 
stream water chemistry measurements from sites where water was 
available and (2) elemental analyses for sediment samples (U, Th, 
Hf, Al, Ce, Dy, Eu, Fe, La, Lu, Mn, Sc, Sm, Na, Ti, V, and Yb). 
Sample site descriptors (stream characteristics, vegetation, etc.) are 
also tabulated. Areal distribution maps, histograms, and cumulative 
frequency plots for most elements; U/Th, U/Hf, U/(Th+Hpf), and 
U/La ratios; and scintillometer readings at sediment sample sites 
are included on the microfiche. The maximum uranium concentra- 
tion found in sediments in the Mesa quadrangle was 36.6 ppM. The 
mean of the logarithms of the uranium concentrations was 0.58, 
which is equivalent to 3.8 ppM. High uranium concentrations are 
related to Precambrian granites; however, high log (U/Th) values 
appear to be related to Tertiary volcanic rocks. 


1990 (GJBX—217(80)) Salton Sea 1° x 2° NTMS area 

California and Arizona: data report (abbreviated). Heffner, 

J.D. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Sep 1980. Contract AC13- 
— 20p. (DPST—80-146-2). NTIS, PC E02/MF 
3.50. 

Includes 9 sheets of 24X reduction microfiche. 

Surface sediment samples were collected at 997 sites. 
Ground water samples were collected at 76 sites. Neutron activa- 
tion analysis results are given for uranium and 16 other elements in 
sediments, and for uranium and 9 other elements in ground water. 
Mass spectrometry results are given for helium in ground water. 
Data from ground water sites include (1) water chemistry meas- 
urements (pH, conductivity, and alkalinity) (2) physical meas- 
urements (water temperature, well description where applicable, 
and scintillometer reading) and (3) elemental analyses (U, Al, Br, 
Cl, Dy, F, He, Mg, Mn, Na and V). Data from sediment sites in- 
clude (1) stream water chemistry measurements from sites where 
water was available and (2) elemental analyses (U, Th, Hf, Al, Ce, 
Dy, Eu, Fe, La, Lu, Mn, Sc, Sm, Na, Ti, V, and Yb). Sample site 
descriptors are given. Areal distribution maps, histograms, and cu- 
mulative frequency plots for the elements listed above; U/Th and 
U/Hf ratios; and scintillometer readings at sediment sample sites are 
included. Analyses of the sediment fraction finer than 149um show 
high uranium values clustered in the Eagle and Chuckwalla Moun- 
tains. High uranium values in the 420 um to 1000 um fraction are 
clustered in the McCoy Mountains. Both fractions show groups of 
high values in the Chocolate Mountains at the Southeastern edge of 
the Chocolate Mountains Aerial Gunnery Range. Aerial distribu- 
tion of analytical values shows that high values of many elements in 
both size fractions are grouped around the Eagle Mountains and 
the Chuckwalla Mountains. Fe, Mn, Ti, V, Sc, Hf, and the rare 
earth elements, all of which typically occur in high-density miner- 
als, have higher average (log mean) concentrations in the finer frac- 
tion than in the coarser fraction. 


1991 (GJBX—218(80)) Salina 1° x 2° NTMS area, 
Utah: data report (abbreviated). Fay, W.M. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1980. Contract AC13-76GJ01664. 20p. (DPST—80- 
146-7). NTIS, PC E02/MF $3.50. 


Includes 6 sheets of 24X reduction microfiche. 
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Surface sediment samples were collected at 1418 sites, at a 
target sampling density of one site per 13 square kilometers. 
Ground water samples were collected at 143 sites. Neutron activa- 
tion analysis results are given for uranium and 16 other elements in 
sediments, and for uranium and 9 other elements in ground water. 
Mass spectrometry results are given for helium in ground water. 
Field measurements and observations are reported for each site. 
Analytical data and field measurements are presented in tables and 
maps. Data from ground water sites include (1) water chemistry 
measurements (pH, conductivity, and alkalinity) (2) physical meas- 
urements where applicable (water temperature, well description, 
and scintillometer reading) and (3) elemental analyses (U, Al, Br, 
Cl, Dy, F, He, Mg, Mn, Na, and V). Data from sediment sites in- 
clude (1) stream water chemistry measurements from sites where 
water was available and (2) elemental analyses for sediment samples 
(U, Th, Hf, Al, Ce, Dy, Eu, Fe, La, Lu, Mn, Sc, Sm, Na, Ti, V, 
and Yb). Sample site descriptors are given. Areal distribution maps, 
histograms, and cumulative frequency plots for most elements; U/ 
Th and U/Hf ratios; and scintillometer readings at sediment sample 
sites are included. The Salina 1° x 2° quadrangle is underlain by 
gently folded sedimentary and volcanic rocks. In this quadrangle, 
many uranium deposits have been discovered in ancient sandstone- 
filled river channels. The principle host formations are the Chinle 
Formation of Triassic age and the Morrison Formation of Jurassic 
age. 


1992 (GJBX—219(80)) Hydrogeochemical and stream 
sediment reconnaissance basic data for Alliance NTMS quad- 
rangle, Nebraska and South Dakota. (Oak Ridge Gaseous 
Diffusion Plant, TN (USA)). 31 Aug 1980. Contract AC13- 
76GJ01664. 144p. (K/UR—141). NTIS, PC E13/MF $3.50. 

Includes 2 sheets of 48 reduction microfiche. 

Results of a reconnaissance geochemical survey of the Alli- 
ance quadrangle are reported. Field and laboratory data are pre- 
sented for 543 groundwater and 523 stream sediment samples. Sta- 
tistical distributions and symbol plots for uranium and possible ura- 
nium-related variables are enclosed. A generalized geologic map 
and producing horizon map for the survey area is provided. Perti- 
nent geologic factors which may be of significance in evaluating 
the potential for uranium mineralization are briefly discussed. 
Groundwater data indicate that uranium concentrations above the 
85th percentile occur primarily in the Colorado Group, Pierre 
Shale, and White River Group in the northern third of the quad- 
rangle, and in the closed-basin area in southern Sheridan County. 
The White River Group is the most favorable geologic unit for po- 
tential uranium mineralization in the Alliance Quadrangle. Stream 
sediment data indicate that uranium values above the 85th percen- 
tile are associated with the Cretaceous and Oligocene sediments of 
the Colorado Group, Pierre Shale, and White River Group. 


1993 (GJBX—221(80)) Aerial gamma ray and magnetic 
survey, Mississippi and Florida airborne survey: Baton Rouge 
quadrangle, Louisiana and Mississippi. Final report. (EG and 
G GeoMetrics, Sunnyvale, CA (USA)). Oct 1980. Contract 
AC13-76GJ01664. 273p. NTIS, PC E10/MF$3.95. 

Includes 10 sheets of 48 reduction microfiche. 

The Baton Rouge quadrangle covers 8250 square miles in 
the Mississippi River delta area. The area overlies thick sections of 
the Gulf of Mexico Basin. Surficial exposures are dominated by 
Recent and Pleistocene sediment. A search of available literature 
revealed no known uranium deposits. A total of 87 uranium anoma- 
lies were detected and are discussed briefly in this report. None 
were considered significant and all appear to relate to cultural fea- 
tures. Magnetic data appears to be in agreement with existing struc- 
tural interpretations of the area. 


1994 (GJBX—222(80)) Aerial gamma ray and magnetic 
survey, Mississippi and Florida airborne survey: Mobile quad- 
rangle of Louisiana, Mississippi and Alabama. Final report. 
(EG and G GeoMetrics, Sunnyvale, CA (USA)). Oct 1980. 
Contract AC13-76GJ01664. 254p. NTIS, PC E09/MF$3.50. 

Includes 7 sheets of 48 reduction microfiche. 

The Mobile quadrangle covers 5000 square miles of land east 
of the Mississippi River delta area. The area overlies thick sections 
of the Gulf of Mexico Basin. Surficial exposures are dominated by 
Recent and Pleistocene sediment. A search of available literature 
revealed no known uranium deposits. A total of 41 uranium anoma- 
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lies were detected and are discussed briefly in this report. None 
were considered significant and all appear to relate to cultural fea- 
tures. Magnetic data appears to be in agreement with existing struc- 
tural interpretations of the area. 


1995 (GJBX—223(80)) Aerial gamma ray and magnetic 
survey, Mississippi and Florida airborne survey: New Orleans 
and Breton Sound quadrangles of Louisiana. Final report. 
(EG and G GeoMetrics, Sunnyvale, CA (USA)). Oct 1980. 
Contract AC13-76GJ01664. 342p. NTIS, PC E12/MF$4.40. 

Includes 13 sheets of 48 reduction microfiche. 

The New Orleans and Breton Sound quadrangles cover ap- 
proximately 6500 square miles of land west of the Mississippi River 
delta area. The area overlies thick sections of the Gulf of Mexico 
Basin. Surficial exposures are dominated by Recent and Pleistocene 
sediment. A search of available literature revealed no known urani- 
um deposits. A total of 14 uranium anomalies were detected and 
are discussed briefly in this report. None were considered signifi- 
cant and ail appear to relate to cultural features. Magnetic data ap- 
pears to be in agreement with existing structural interpretations of 
the area. 


1996 (GJBX—224(80)) Aerial gamma ray and magnetic 
survey, Mississippi and Florida airborne survey: Lake Charles 
and Port Arthur quadrangles of Louisiana and Texas. Final 
report. (EG and G GeoMetrics, Sunnyvale, CA (USA)). 
Oct 1980. Contract AC13-76GJ01664. 323p. NTIS, PC 
E11/MF$4.55. 

Includes 14 sheets of 48 reduction microfiche. 

The Lake Charles and Port Arthur quadrangles cover ap- 
proximately 10,950 square miles of land west of the Mississippi 
River delta area. The area overlies thick sections of the Gulf of 
Mexico Basin. Surficial exposures are dominated by Recent and 
Pleistocene sediment. A search of available literature revealed no 
known uranium deposits. A total of 82 uranium anomalies were de- 
tected and are discussed briefly in this report. None were consid- 
ered significant and all appear to relate to cultural features. Mag- 
netic data appear to be in agreement with existing structural inter- 
pretations of the area. 


1997 (GJBX—227(80)) Uranium potential of precam- 
brian rocks in the Raft River area of northwestern Utah and 
south-central Idaho. Final report. Black, B.A. (Meiiji Re- 
source Consultants, Layton, UT (USA)). Sep 1980. Contract 
AC13-76GJ01664. 474p. NTIS, PC A15/MF AOl1. 

A total of 1214 geochemical samples were collected and ana- 
lyzed. The sampling media included 334 waters, 616 stream sedi- 
ments, and 264 rocks. In addition, some stratigraphic sections of 
Elba and Yost Quartzites and Archean metasedimentary rock were 
measured and sampled and numerous radiation determinations made 
of the various target units. Statistical evaluation of the geochemical 
data permitted recognition of 156 uranium anomalies, 52 in water, 
79 in stream sediment, and 25 in rock. Geographically, 68 are locat- 
ed in the Grouse Creek Mountains, 43 in the Raft River Mountains, 
and 41 in the Albion Range. Interpretation of the various data leads 
to the conclusion that uranium anomalies relate to sparingly and 
moderately soluble uraniferous heavy minerals, which occur as 
sparse but widely distributed magmatic, detrital, and/or metamor- 
phically segregated components in the target lithostratigraphic 
units. The uraniferous minerals known to occur and believed to ac- 
count for the geochemical anomalies include allanite, monazite, 
zircon, and apatite. In some instances samarskite may be important. 
These heavy minerals contain uranium and geochemically related 
elements, such as Th, Ce, Y, and Zr, in sufficient quantities to ac- 
count for both the conspicuous lithologic preference and the gener- 
ally observed low amplitude of the anomalies. The various data 
generated in connection with this study, as well as those available 
in the published literature, collectively support the conclusion that 
the various Precambrian W and X lithostratigraphic units pre-se- 
lected for evaluation probably lack potential to host important Pre- 
cambrian quartz-pebble conglomerate uranium deposits. Moreover 
it is also doubted that they possess any potential to host Protero- 
zoic unconformity-type uranium deposits. 
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1998 (GJBX—228(80)) Aerial radiometric and magnetic 
survey: Hobbs National Topographic Map, New Mexico/ 
Texas. Final report. (Geodata International, Inc., Dallas, TX 
(USA)). May 1980. Contract AC13-76GJ01664. 304p. NTIS, 
PC E10/MF$8.45. 

Includes 40 sheets of 48 reduction microfiche. 

The results of analyses of the airborne gamma radiation and 
total magnetic field survey flown for the region identified as the 
Hobbs National Topographic Map NI13-12 are presented in this 
report. The airborne data gathered are reduced by ground comput- 
er facilities to yield profile plots of the basic uranium, thorium and 
potassium equivalent gamma radiation intensities, ratios of these in- 
tensities, aircraft altitude above the earth's surface, total gamma ray 
and earth’s magnetic field intensity, correlated as a function of geo- 
logic units. The distribution of data within each geologic unit, for 
all surveyed map lines and tie lines, has been calculated and is in- 
cluded. Two sets of profiled data for each line are included, with 
one set displaying the above-cited data. The second set includes 
only flight line magnetic field, temperature, pressure, altitude data 
plus magnetic field data as measured at a base station. A general 
description of the area, including descriptions of the various geo- 
logic units and the corresponding airborne data, is included also. 


1999 (GJBX—229(80)) Aerial radiometric and magnetic 
survey: Perryton National Topographic Map, Texas/Oklaho- 
ma/Kansas. Final report. (Geodata International, Inc., 
Dallas, TX (USA)). May 1980. Contract AC13-76GJ01664. 
200p. NTIS, PC E09/MF$7.85. 

Includes 37 sheets of 48 reduction microfiche. 

The results of analyses of the airborne gamma radiation and 
total magnetic field survey flown for the region identified as the 
Perryton National Topographic Map NJ14-10 are presented. The 
airborne data gathered are reduced by ground computer facilities to 
yield profile plots of the basic uranium, thorium and potassium 
equivalent gamma radiation intensities, ratios of these intensities, 
aircraft altitude above the earth’s surface, total gamma ray and 
earth’s magnetic field intensity, correlated as a function of geologic 
units. The distribution of data within each geologic unit, for all sur- 
veyed map lines and tie lines, has been calculated and is included. 
Two sets of profiled data for each line are included, with one set 
displaying the above-cited data. The second set includes only flight 
line magnetic field, temperature, pressure, altitude data plus mag- 
netic field data as measured at a base station. A general description 
of the area, including descriptions of the various geologic units and 
the corresponding airborne data, is included also. 


2000 (GJBX—233(80)) Uranium hydrogeochemical and 
stream sediment reconnaissance data release for the Cody 
NTMS quadrangle, Wyoming, including concentrations of 
forty-two additional elements. Bolivar, S.L.; Sandoval, W.F.; 
Gallimore, D.L.; Talcott, C.L.; Martinez, R.G.; Hensley, 
W.K.; Cheadle, J.M. III. (Los Alamos Scientific Lab., NM 
(USA)). Aug 1980. Contract AC13-76GJ01664. 171p. (LA— 
7352-MS). NTIS, PC A08/MF AO1. 

Totals of 627 water and 1482 sediment samples were collect- 
ed from 1529 locations at the nominal density of one location per 
10 km? Water samples were collected from streams, springs, and 
wells, and sediment samples were collected from streams and 
springs. Elemental concentrations, field measurements, weather, 
geologic, and geographic data for each sample location are listed 
for waters and for sediments. Uranium/thorium ratios for sediment 
samples are also included. All elemental analyses were performed at 
the LASL. Water samples were initially analyzed for uranium by 
fluorometry. All water samples containing more than 40 ppB urani- 
um were reanalyzed by delayed-neutron counting (DNC). All sedi- 
ment samples were analyzed for uranium by DNC. Other element 
concentrations in sediments were determined by neutron activation 
analysis for 31 elements (aluminum, antimony, barium, calcium, 
cerium, cesium, chlorine, chromium, cobalt, dysprosium, europium, 
gold, hafnium, iron, lanthanum, lutetium, magnesium, manganese, 
potassium, rubidium, samarium, scandium, sodium, strontium, tanta- 
lum, terbium, thorium, titanium, vanadium, ytterbium, and zinc), by 
x-ray fluorescence for 9 elements (bismuth, cadmium, copper, lead, 
nickel, niobium, silver, tin, and tungsten), and by arc-source emis- 
sion spectrography for lithium and beryllium. Analytical results for 
sediments are reported as parts per million. 
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2001 (GJBX—235(80)) Uranium hydrogeochemical and 
stream sediment reconnaissance of the Bozeman NTMS quad- 
rangle, Montana, including concentrations of forty-two addi- 
tional elements. Bolivar, S.L.; Hensley, W.K.; Van Haaften, 
IJ.; Pirtle, J.; George, W. E;; Gallimore, D.; Apel, C.; 
Hansel, J. (De rtment of Ener, y, Grand Junction, co 
(USA). Grand Junction Office). Jul 1980. Contract AC13- 
76GJ01664. 172p. (LA—7504-MS(Suppl.)). NTIS, PC A08/ 
MF AOl. 

This report contains uranium analyses for 1251 water sam- 
ples and multielement analyses for 1536 sediment samples. Sedi- 
ments were analyzed for uranium and thorium as well as aluminum, 
antimony, barium, beryllium, bismuth, cadmium, calcium, cerium, 
cesium, chlorine, chromium, cobalt, copper, dysprosium, europium, 
gold, hafnium, iron, lanthanum, lead, lithium, lutetium, magnesium, 
manganese, nickel, niobium, potassium, rubidium, samarium, scan- 
dium, silver, sodium, strontium, tantalum, terbium, tin, titanium, 
tungsten, vanadium, ytterbium, and zinc. Water samples were ini- 
tially analyzed for uranium by fluorometry. All water samples con- 
taining more than 40 ppB uranium were reanalyzed by delayed-neu- 
tron counting (DNC). All sediments were analyzed for uranium by 
DNC. Other elemental concentrations in sediments were deter- 
mined by neutron activation analysis for 31 elements, by x-ray flu- 
orescence for 9 elements, and by arc-source emission spectrography 
for 2 elements. Analytical results for sediments are reported as parts 
per million. Descriptions of procedures used for analysis of water 
and sediment samples as well as analytical precisions and detection 
limits are given. 


2002 (GJBX—237(80)) Uranium hydrogeochemical and 
stream sediment reconnaissance data listing release for the 
Three Forks Basin, Spanish Peaks, and Boulder River areas 
for the Bozeman NTMS quadrangle, Montana, including con- 
centrations of forty-six additional elements. Bolivar, S.L.; 
George, W.E.; Gallimore, D.L.; Apel, C.T.; Gansel, J.M.; 
Hensley, W.K.; Van Haaften, I.J.; Pirtle, J. (Los Alamos 
Scientific Lab., NM (USA)). Aug 1980. Contract AC13- 
— 133p. (LA—8486-MS). NTIS, PC A07/MF 
AOl. 

Totals of 531 water and 1275 sediment samples were collect- 
ed from 1275 stream and spring locations. Elemental concentration, 
field measurement, weather, geologic, and geographic data for each 
sample location are listed for waters and for sediments. Uranium/ 
thorium ratios for sediment samples are also included. Water sam- 
ples were initially analyzed for uranium by fluorometry. All water 
samples containing more than 40 ppB uranium were reanalyzed by 
delayed-neutron counting (DNC). All sediments were analyzed for 
uranium by DNC. Other elemental concentrations in sediments 
were determined by neutron activation analysis for 31 elements (Al, 
Sb, Ba, Ca, Ce, Cs, Cl, Cr, Co, Dy, Eu, Au, Hf, Fe, La, Lu, Mg, 
Mn, K, Rb, Sn, Sc, Na, Sr, Ta, Tb, Th, Ti, V, Yb, and Zn), by x- 
ray fluorescence for 13 elements (As, Bi, Cd, Cu, Pb, Mo, Ni, Nb, 
Se, Ag, Sn, W, and Zr), and by arc-source emission spectrography 
for Li and Be. Analytical results for sediments are reported as parts 
per million. 


2003 (SAND—80-1512C) Uranium logging by the 
prompt fission neutron technique. Humphreys, D.R.; Bar- 
nard, R.W.; Bivens, H.M.; Jensen, D.H.; Stephenson, W. A,; 
Weinlein, LH. (Sandia National Labs., Albuquerque, NM 
(USA)). 1980. Contract AC04-76DP00789. 10p. (CONF- 
801111—16). NTIS, PC A02/MF AOl1. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

This paper briefly describes the Sandia prompt fission neu- 
tron uranium logging probe and outlines progress on it since 1976. 
The probe uses a small D-T accelerator to send out a burst of 14 
MeV neutrons into the formation around a borehole, and it then de- 
tects prompt epithermal neutrons returning from thermal fissioning 

of *°U in the formation. A Nal detector monitors gamma rays 

above a 3 MeV threshold produced by capture of thermal neutrons 
in the formation. Signals from both detectors go to uphole multis- 
calers which record the number of counts occurring in each 50 ps 
interval for 3.2 ms after the neutron burst. Analysis of the epither- 
mal and thermal data can provide assays of uranium concentrations 
as low as 200 ppM. Various models of the probe have logged hun- 


ERA VOL.6,NO.2/ 268 


dreds of boreholes in Texas, New Mexico, and Wyoming with im- 
provements being made in reliability, sensitivity, and data analysis. 
The present models produce about 2-3 x 10° neutrons per second at 
100 pulses per second and can assay at | meter per minute. 


2004 (SAND—80-1531C) Pulsed neutron gama ray log- 
ging for minerals associated with uranium. Jensen, D.H.; 
Humphreys, D.R.; Stephenson, W.A.; Weinlein, J.H.; 
Bivens, H.M. (Sandia National Labs., ‘Albuquerque, NM 
(USA)). 1980. Contract AC04-76DP00789. 12p. (CONF- 
801111—14). NTIS, PC A02/MF AOl. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

The tool uses a pulsed neutron generator to irradiate the 
nuclei in the formation surrounding the borehole, and N type, high 
purity, germanium detector to observe the returning gamma rays. 
The presence or absence of particular elements, in conjunction with 
information gained from other logs, is expected to predict the loca- 
tion of uranium deposits away from the borehole. The Proof of 
Principle probe has been assembled. Tests have been run using an 
external power supply with a resolution better than 2.6 keV. Ex- 
periments in a simulated borehole configuration with a pulsed neu- 
tron generator have established an output level of 1 x 10° neutrons/ 
pulse for the detection of inelastic, capture, and activation gamma 
rays. Gating of the ADC was shown to improve the signal-to-noise 
ratio for specific gamma ray lines. 


0504 Feed Processing 


REFER ALSO TO CITATION(S) 2023 


2005 Method for improving dissolution efficiency in gas- 
absorption and liquid extraction processes. Kanak, B.E.; Ste- 
phenson, M.J. (to Dept. of Energy). US Patent Application 
111,495. 11 Jan 1980. 15p. 

A method is described for improving dissolution efficiency 
in processes in which a feed fluid is introduced to a zone where it 
is contacted with a liquid solvent for preferentially removing a 
component of the feed and where part of the solvent so contacted 
undergoes transfer into the feed fluid to saturate the same. It has 
been found that such transfer significantly impairs dissolution effi- 
ciency. In accordance with the invention, an amount of the above- 
mentioned solvent is added to the feed fluid being introduced to the 
contact zone, the solvent being added in an amount sufficient to 
effect reduction or elimination of the above-mentioned transfer. 
Preferably, the solvent is added to the feed fluid in an amount satu- 
rating or supersaturating the feed fluid under the conditions prevail- 
ing in the contact zone. 


0505 Enrichment 


2006 (DOE/OR/05755—T2(Vol.1)) MITS Feed and 
Withdrawal Subsystem: operating procedures. Brown, W.S. 
(Boeing Co., Seattle, WA (USA). Boeing Engineering and 
Construction Div.). 10 Nov 1980. Contract ACO05- 
78OR05755. 18p. (D—348-15003-2(Vol.1)). NTIS, PC A02/ 
MF AOl. 

This document details procedures for the operation of the 
MITS (Machine Interface Test System) Feed and Withdrawal Sub- 
system (F and W). Included are fill with UF¢, establishment of re- 
cycle and thruput flows, shutdown, UFs makeup, dump to supply 
container, Cascade dump to F and W, and lights cold trap dump, 
all normal procedures, plus an alternate procedure for trapping 
light gases. 


2007 (DOE/OR/05755—T2(Vol.2)) MITS Feed and 
Withdrawal Subsystem: operating procedures. Brown, W.S. 
(Boeing Co., Seattle, WA (USA). Boeing Engineering and 
Construction Div.). 10 Nov 1980. Contract ACO05- 
78OR05755. 10p. (D—348-15003-2(Vol.2)). NTIS, PC A02/ 
MF AOl. 

This procedure details the steps involved in filling two of 
the four MITS (Machine Interface Test System) Feed and With- 
drawal subsystem main traps and the Sample/Inventory Make-up 
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Pipette with uranium hexafluoride from the “AS RECEIVED” 
UF supply. 


2008 (DOE/OR/05755—T2(Vol.3)) MITS Feed and 
Withdrawal Subsystem: operating procedures. Brown, W.S. 
(Boeing Co., Seattle, WA (USA). Boeing Engineering and 
Construction Div.). 10 Nov 1980. Contract ACO05- 
78ORO05755. 22p. (D—348-15003-2(Vol.3)). NTIS, PC A02/ 
MF AOl. 

This procedure details the steps involved in establishing 
closed loop flows, providing UFs vapor to the FEED header of the 
Sampling Subsystem and returning it through the PRODUCT and 
TAILS headers via the F and W recycle valves. It is essentially a 
Startup Procedure. 


2009 (DOE/OR/05755—T2(Vol.4)) MITS Feed and 
Withdrawal Subsystem: operating procedures. Brown, W.S. 
(Boeing Co., Seattle, WA (USA). Boeing Engineering and 
Construction Div.). 10 Nov 1980. Contract ACO0S5- 
78OR05755. 7p. (D—348-15003-2(Vol.4)). NTIS, PC A02/ 
MF AOl. 

This procedure details the steps required to provide continu- 
ous feed flow and withdrawal of process product and waste flows 
in support of thruput operation in the cascade or its elements. It 
particularly requires operator attention to safety considerations. 


2010 (DOE/OR/05755—T2(Vol.5)) MITS Feed and 
Withdrawal Subsystem: operating procedures. Brown, W.S. 
(Boeing Co., Seattle, WA (USA). Boeing Engineering and 
Construction Div.). 10 Nov 1980. Contract ACO0S5- 
78ORO05755. 7p. (D—-348-15003-2(Vol.5)). NTIS, PC A02/ 
MF AOl. 

This procedure details the steps involved in securing the 
Feed and Withdrawal subsystem for power-off conditions for ex- 
tended periods. It involves cleaning UFs from the Cascade, Flow 
Measurement, and Sampling subsystems as well as the F and W 
subsystem, and filling the process lines with gaseous nitrogen. 


2011 (DOE/OR/05755—T2(Vol.6)) MITS Feed and 
Withdrawal Subsystem: operating procedures. Brown, W.S. 
(Boeing Co., Seattle, WA (USA). Boeing Engineering and 
Construction Div.). 10 Nov 1980. Contract ACO0S5- 
78OR05755. 6p. (D—348-15003-2(Vol.6)). NTIS, PC A02/ 
MF AOl. 

This procedure details the steps involved in replacing UFe 
withdrawn during sampling of gas flows for experimental purposes. 


2012 (DOE/OR/05755—T2(Vol.7)) MITS Feed and 
Withdrawal Subsystem: operating procedures. Brown, W.S. 
(Boeing Co., Seattle, WA (USA). Boeing Engineering and 
Construction Div.). 10 Nov 1980. Contract ACO0S5- 
78ORO05755. 7p. (D—348-15003-2(Vol.7)). NTIS, PC A02/ 
MF AOl. 

This procedure details the means of retrieving UFs from the 
F and W subsystem traps for inventory or other reasons. 


2013 (DOE/OR/05755—T2(Vol.8)) MITS Feed and 
Withdrawal Subsystem: operating procedures. Brown, W.S. 
(Boeing Co., Seattle, WA (USA). Boeing Engineering and 
Construction Div.). 10 Nov 1980. Contract ACO0S5- 
78ORO05755. 9p. (D—348-15003-2(Vol.8)). NTIS, PC A02/ 
MF AOl. 

This contingency procedure details the steps involved in 
evacuating the centrifuges, the Cascade subsystem, the Flow Mea- 
surement subsystem, the Sampling subsystem and the F and W sub- 
system headers all into the F and W subsystem traps. Normally the 
cascade is dumped to the Module 15 liquid nitrogen trap; should 
this trap be out of service and an experiment or an emergency re- 
quire a dump, this procedure is the means to effectuate a cascade 
dump. 
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2014 (DOE/OR/05755—T2(Vol.9)) MITS Feed and 
Withdrawal Subsystem: operating procedures. Brown, WS. 
(Boeing Co., Seattle, WA (USA). Boeing Engineering and 
Construction Div.). 10 Nov 1980. Contract ACOS5- 
78ORO05755. Sp. (D—348-15003-2(Vol.9)). NTIS, PC A02/ 
MF AOl. 

This section details the steps required to trap light gases by 
an alternate method, using the portable liquid nitrogen cooled cold 
trap in the service auxiliaries. 


2015 (DOE/OR/05755—T2(Vol.10)) MITS Feed and 
Withdrawal Subsystem: operating procedures. Brown, W.S. 
(Boeing Co., Seattle, WA (USA). Boeing Engineering and 
Construction Div.). 10 Nov 1980. Contract ACOS5- 
78OR05755. 6p. (D—348-15003-2(Vol.10)). NTIS, PC A02/ 
MF AOl. 

This section details the steps required to dump a light cold 
trap for inventory or repair. Purge for removal from the system is 
also covered. 


2016 (DOE/OR/05755—T3) MITS _ instrumentation 
error analysis report. Nelson, D.W.; Hillon, D.D. (Boeing 
Co., Seattle, WA (USA). Boeing Engineering and Construc- 
tion Div.). 10 Nov 1980. Contract AC05-78OR05755. 20p. 
(D—348-15007-1). NTIS, PC A02/MF AO1. 

The MITS (Machine Interface Test System) installation con- 
sists of three types of process monitoring and control instrumenta- 
tion: flow, pressure, and temperature. An effort has been made to 
assess the various instruments used and assign a value to the accura- 
cy that can be expected. Efforts were also made to analyze the cali- 
bration and installation procedures to be used and determine how 
these might effect the system accuracy. 


2017 (DOE/OR/05755—T4) MITS Data Acquisition 
Subsystem Acceptance Test procedure. Allison, R. (Boeing 
Co., Seattle, WA (USA). Boeing Engineering and Construc- 


tion Div.). 10 Nov 1980. Contract AC05-78ORO05755. 58p. 
(D—348-15010-6). NTIS, PC A04/MF AOl. 

This is an acceptance procedure for the Data Acquisition 
Subsystem of the Machine Interface Test System (MITS). Prerequi- 
sites, requirements, and detailed step-by-step instruction are present- 
ed for inspecting and performance testing the subsystem. 


2018 (DOE/OR/05755—T5) MITS integration test pro- 
cedure. Brown, W.S. (Boeing Co., Seattle, WA (USA). 
Boeing Engineering and Construction Div.). 10 Nov 1980. 
Contract AC05-78OR05755. 64p. (D—348-15012-1). NTIS, 
PC A04/MF AO1. 

This procedure contains the steps required to integrate and 
to verify the operational readiness of the following subsystems: 
Feed and Withdrawal Subsystem, Sampling Subsystem, Flow Mea- 
surement Subsystem, Cascade Subsystem minus machines, Data Ac- 
quisition Subsystem, and Process Control Subsystem. 


2019 (DOE/OR/05755—T6) MITS initial machine star- 
tup test procedure (MITS Positions). Flinchem, J. (Boeing 
Co., Seattle, WA (USA). Boeing Engineering and Construc- 
tion Div.). 10 Nov 1980. Contract AC05-78OR05755. 98p. 
(D—348-15010-9). NTIS, PC A0OS5/MF AOl. 

This document contains procedures for startup, limited initial 
performance testing and shutdown of a single P-lc machine in a 
MITS position with monitor/contro] functions provided by MOD 
15. 


2020 (DOE/OR/05755—T7) MITS machine operations. 
Flinchem, J. (Boeing Co., Seattle, WA (USA). Boeing Engi- 
neering and Construction Div.). 10 Nov 1980. Contract 
AC05-78OR05755. 111p. (D—348-15003-3). NTIS, PC A06/ 
MF AOl. 

This document contains procedures which apply to oper- 
ations performed on individual P-lc machines in the Machine Inter- 
face Test System (MITS) at AiResearch Manufacturing Company's 
Torrance, California Facility. 
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2021 (DOE/OR/05755—T8) Configuration management 
plan for Machine Interface Test System (MITS). O'Neill, 
C.K. (Boeing Co., Seattle, WA (USA). Boeing Engineering 
and Construction Div.). 10 Nov 1980. Contract ACO0S- 
78OR05755. 34p. (D—348-15013-1). NTIS, PC A03/MF 
AOl. 

The discipline required by this plan will apply from the es- 
tablishment of a configuration baseline until completion of the final 
test in the MITS. The plan applies to configured items of hardware 
and software as well as to the specifications and drawings for these 
items. The plan encompasses establishment of the facility baseline, 
interface definition, classes of change, change cortrol, change 
paper, organizational responsibilities and relationships, test configu- 
ration (as opposed to facility), and configuration data retention. 


0506 By-products 


2022 (RFP—3146) Ultrasonic evaluation of U-3/4 Ti 
penetrators by amplitude and frequency analysis. Michael, 
M.D. (Rockwell International Corp., Golden, CO (USA). 
Rocky Flats Plant). [nd]. Contract AC04-76DP03533. 28p. 
NTIS, PC A03/MF AOl1. 

Portions of document are illegible. 

Tests have been conducted to evaluate the ultrasonic ampli- 
tude and frequency response of heat treated and unheat treated U- 
3/4 Ti. In addition commercial instrumentation and transducers 
were characterized. Amplitude results indicate nearly uniform re- 
sponse from heat treated material and wide variations in response 
from unheat treated material. Frequency spectrum analysis reveals 
a filtering effect of the higher frequency components of the ultra- 
sonic wave, especially in the heat treated material. Characterization 
of commercial instrumentation revealed a nonuniform actual re- 
sponse as compared to that indicated on the equipment. These tests 
indicate that if uniform results are to be achieved throughout indus- 
try, careful control and characterization of all test parameters and 
components must be maintained. 


0507 Fuels Production And Properties 


REFER ALSO TO CITATION(S) 2025, 2715 


2023 (HEDL-SA—2143) Pressurized hopper. Densley, 
P.J.; Goldmann, L.H. Jr. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Apr 1980. Contract 
AC14-76FF02170. 99p. (CONF-801034—7). NTIS, PC 
A05/MF AOl1. 

From 33. ACS Pacific Coast meeting; San Francisco, CA, 
USA (28 Oct 1980). 

A Secure Automated Fuel Fabrication Line is being devel- 
oped to reduce personnel exposure and to improve safeguards. Fer- 
tile and fissile fuel powders are blended in the line for making fuel 
pellets. A pressurized hopper was developed for use not only as a 
blender, but also as a storage and feeding device. It works with or 
without injection tubes to produce a well-blended powder with re- 
duced agglomerate population. Results of blending experiments 
using dry Kaolin clay and Tempra pigment are given. (DLC) 


0508 Spent Fuels Reprocessing 


2024 Separation of macro-quantities of actinide elements 
at Savannah River by high-pressure cation exchange. Burney, 
G.A. (Savannah River Lab., Aiken, SC). Contract DE- 
AC09-76SR00001. Sep. Sci. Technol.; 15: No. 4, 763-782(May 
1980). 

Large-scale separation of actinides from fission products and 
from each other by pressurized cation exchange chromatography at 
Savannah River is reviewed. Several kilograms of 7**Cm have been 
separated, with each run containing as much as 150 g of ***Cm. 
Dowex SOW-X8 (Now Chemical Co.) cation resin, graded to 30-70 
micron size rarge, is used, and separation is made by eluting with 
0.05M diethylenetriamine pentaacetic acid (DTPA) at a pH of 3. 
The effluent from the column is continuously monitored by a BFs 
detector, a Nal detector, and a lithium-drifted germanium detector 
and gamma spectrometer to guide collection of product fractions. 
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Operating the columns at 300 to 1000 psi pressure eliminates resin 
bed disruption caused by radiolytically produced gases, and operat- 
ing at increased flow rates decreases the radiolytic degradation of 
the resin per unit of product processed. A portion of the hot 
canyon of a production radiochemical separation plant was con- 
verted from a remote crane-operated facility to a master-slave ma- 
nipulator-operated facility for separation and purification of actinide 
elements by pressurized cation exchange. It also contains an evapo- 
rator, furnaces, a calorimeter, and several precipitators and associat- 
ed tanks. Actinide processing from targe. dissolution to packaging 
of purified product is planned in this facility. 


2025 (GEFR-SP—225) Technical development of the 
COPRECAL  (Coprecipitation-Calcination) co-conversion 
process. Dotson, J.M.; Kincaid, C.B.; Petersen, G.E.; 
Taylor, I.N. (General Electric Co., Pleasanton, CA (USA). 
Vallecitos Nuclear Center). Aug 1980. Contract AT03- 
76SF71026. 22p. (CONF-800802—21). NTIS, PC A02/MF 
AOl. 

From 89. annual meeting of the American Institute of 
Chemical Engineers; Portland, OR, USA (17 Aug 1980). 

Every fuel cycle that uses aqueous processes to recover fuel 
requires a process step to convert the aqueous recovered fuel 
stream to an oxide powder prior to fabrication into new fuel ele- 
ments. This paper describes the GE/DOE-sponsored research and 
development of a particular conversion process and equipment 
system at General Electric's Vallecitos Nuclear Center in Pleasan- 
ton, California. It will include both the initial development, using 
only uranium as the heavy metal, and the subsequent tests with a 
mixed feed of uranium and plutonium. The process has been given 
the acroynm COPRECAL which stands for coprecipitation and 
calcination. The process involves the coprecipitation of a nitric acid 
solution of uranium and plutonium with ammonium hydroxide and 
subsequent calcination to the mixed oxide powder. While conver- 
sion in this equipment system can also be accomplished by precipi- 
tation with such agents as oxalic acid and hydrogen peroxide or by 
direct denitration, COPRECAL development to date has focused 
on co-conversion of uranium and plutonium with ammonium hy- 
droxide because of its well-established behavior and the uniformity 
of its product. A major advantage of the COPRECAL process is 
that the mixed oxide product, both sintered and unsintered, is com- 
pletely soluble in nitric acid. No fluorides are required. 


2026 Process for recovering actinide values. Horwitz, 
E.P.; Mason, G.W. (to Dept. of Energy). US Patent 
4,208,377. 17 Jun 1980. Filed date 25 Jul 1978. 6p. 

PAT-APPL-928,026. 

A process is described for rendering actinide values recover- 
able from sodium carbonate scrub waste solutions containing these 
and other values along with organic compounds resulting from the 
radiolytic and hydrolytic degradation of neutral organophosphor- 
ous extractants such as tri-n butyl phosphate (TBP) and dihexyl- 
N,N-diethyl carbamylmethylene phosphonate (DHDECAMP) 
which have been used in the reprocessing of irradiated nuclear re- 
actor fuels. The scrub waste solution is preferably made acidic with 
mineral acid, to form a feed solution which is then contacted with a 
water-immiscible, highly polar organic extractant which selectively 
extracts the degradation products from the feed solution. The feed 
solution can then be processed to recover the actinides for storage 
or recycled back into the high-level waste process stream. The ex- 
tractant is recycled after stripping the degradation products with a 
neutral sodium carbonate solution. 


2027 Kilogram-scale purification of americium by ion 
exchange. Wheelwright, E.J. (Pacific Northwest Lab., Rich- 
land, WA). Contract EY-76-C-06-1830. Sep. Sci. Technol.; 
15: No. 4, 783-798(May 1980). 

Sequential anion and cation exchange processes have been 
used for the final purification of **‘Am recovered during the repro- 
cessing of aged plutonium metallurgical scrap. Plutonium was re- 
moved by absorption on Dowex 1, X-3.5 (30 to 50 mesh) anion ex- 
change resin from 6.5 to 7.5 M HNOs feed solution. Following a 
water dilution to 0.75 to 1.0 M HNOs, americium was absorbed on 
Dowex 50W, X-8 (50 to 100 mesh) cation exchange resin. Final pu- 
rification was accomplished by elution of the absorbed band down 
3 to 4 successive beds of the same resin, preloaded with Zn/sup 
2+/, with an NH,OH buffered chelating agent. The recovery of 
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mixed **'Am-***Am from power reactor reprocessing waste has 
been demonstrated. Solvent extraction was used to recover a HNO; 
solution of mixed lanthanides and actinides from waste generated 
by the reprocessing of 13.5 tons of Shippingport Power Reactor 
blanket fuel. Sequential cation exchange band-displacement process- 
es were then used to separate americium and curium from the 
lanthanides and then to separate ~ 60 g of ***Cm from 1000 g of 
mixed **'Am-7*5 Am. 


2028 Annular pulse column development studies. Bene- 
dict, G.E. (General Atomic Co., San Diego, CA). Contract 
DE-AT03-76SF71053. Sep. Sci. Technol; 15: No. 4, 945- 
957(May 1980). 

The capacity of critically safe cylindrical pulse columns 
limits the size of nuclear fuel solvent extraction plants because of 
the limited cross-sectional area of piutonium, U-235, or U-233 proc- 
essing columns. Thus, there is a need to increase the cross-sectional 
area of these columns. This can be accomplished through the use of 
a column having an annular cross section. The preliminary testing 
of a pilot-plant-scale annular column has been completed and is re- 
ported herein. The column is made from 152.4-mm (6-in.) glass pipe 
sections with an 89-mm (3.5-in.) 0.d. internal tube, giving an annu- 
lar width of 32-mm (1.25-in.). Louver plates are used to swirl the 
column contents to prevent channeling of the phases. The data 
from this testing indicate that this approach can successfully pro- 
vide larger-cross-section critically safe pulse columns. While the ca- 
pacity is only 70% of that of a cylindrical column of similar cross 
section, the efficiency is almost identical to that of a cylindrical 
column. No evidence was seen of any non-uniform pulsing action 
from one side of the column to the other. 


2029 Computerized quality control techniques. Halver- 
son, G.D.; Camarata, A.R.; Hand, R.L.; Spraktes, F.W.; 
Baldwin, J.M. (Allied Chem Corp, Idaho Falls, Idaho). 
Nucl. Mater. Manage.; 8: 483-494(1979). 

Examination of historical semi-controlled data related to a 
current laboratory environment provides a powerful quality control 
tool by yielding information for such items as: mathematical correc- 
tion of unidentified systematic deviations, estimation of confidence 
in lab results, and detection of correctable trends. The object of this 
presentation is to discuss some concepts of a computerized quality 
control system. Topics include: data flow and control, use of statis- 
tics and graphics in data examination, aspects of human interaction 
with a computerized system, and the advantages and possible disad- 
vantages of using the described system. 11 refs. 


0509 Transport And Storage 


REFER ALSO TO CITATION(S) 2084, 2093, 2716, 2717, 2718, 2719, 2720, 
2721, 2722, 2723, 2724 


2030 (AGNS—47921-TPR-5) AFR spent fuel storage 
program. Technical progress report, July 1980-September 
1980. (Allied-General Nuclear Services, Barnwell, SC 
(USA)). 24 Oct 1980. Contract AC09-79ET47921. 17p. 
NTIS, PC A02/MF AOl1. 

Work on this project is focused on developing design and li- 
censing information for the model facility. The subcontracts for 
soils and structural design and the security system design have been 
completed. The rack design subcontract is progressng satisfactorily. 
Design of facility modifications have been completed and draft re- 
ports are underway. Licensing documentation is approximately 
65% complete and progressing at a satisfactory pace to meet sched- 
uled projections. 


2031 (CONF-801115—4) Transportation of radioactive 
materials: legislative and regulatory information system. 
Fore, C.S.; Heiskell, M.M. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 5p. NTIS, PC 
A02/MF AOl. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

The transportation of radioactive materials, as well as haz- 
ardous materials in general, has been an issue of ever-increasing 
concern and an object of numerous regulations and legislative ac- 
tions worldwide. The Transportation Technology Center of the US 
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Department of Energy's Sandia Laboratories in Albuquerque, New 
Mexico, is currently involved in developing a national program to 
assure the safe shipment of radioactive materials. At Oak Ridge Na- 
tional Laboratory (ORNL), Oak Ridge, Tennessee, this overall 
effort is being supported in a specialized manner. As part of the Lo- 
gistics Modeling program at ORNL, the Ecological Sciences Infor- 
mation Center has developed comprehensive data bases containing 
legisiative and regulatory actions relevant to the transportation of 
hazardous materials. The data bases are separated according to 
status level of the legislation. The Current Legislation Data Base 
includes all new legislative actions introduced during the present 
year (1980) or those bills carried over from the previous year’s ses- 
sions. The second data file, Historical Legislation Data Base, con- 
sists of all legislative actions since 1976 that have passed and 
become public laws, as well as those actions that were unsuccessful 
and were classified as denied by law. Currently the data bases in- 
clude state-, local-, and federal, level legislation, with emphasis on 
the transportation of radioactive materials. Because of their rel- 
evance to the transportation issues, actions involving related subject 
areas such as, disposal and storage of radioactive wastes, morator- 
iums on power plant construction, and remedial actions studies, spe- 
cial agencies to regulate shipment of radioactive materials, and re- 
quirements of advanced notification, permits and escorts are also in- 
cluded in the data bases. 


2032 (CONF-801115—23) Predicting routes of radioac- 
tive wastes moved on the US railroad system. Hillsman, E.L.; 
Johnson, P.E.; Peterson, B.E. (Oak Ridge National Lab., 
TN (USA)). 1980. Contract W-7405-ENG-26. 10p. NTIS, 
PC A02/MF AOl1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

One of the issues to be considered in the analysis of alterna- 
tive repository sites for nuclear wastes is the pattern of shipments 
from reactors and other waste sources to the repository. In the 
United States, regulations and costs make rail shipments the pre- 
ferred mode for high-level radioactive waste. The railroad network 
of the United States is owned by approximately 100 corporations 
that simultaneously compete for traffic and cooperate to move ship- 
ments that require carriage by more than one company. Because 
changing companies usually delays a shipment, there is a tendency 
to minimize the number of carriers involved in moving it. More- 
over, when several carriers are required, the originating company 
(specified by the shipper) tends to retain the shipment on its portion 
of the network. These characteristics are nearly unique among the 
world’s rail systems, and they must be recognized in any model of 
paths of future shipments through the network. This paper de- 
scribes the development of a rail routing program that can be ap- 
plied to the movement of radioactive materials throughout the 
United States. Shipments can be initiated at a specitic location on a 
specific railroad. A route can be generated and displayed on a map 
of the United States. The particular route generated depends upon 
the emphasis placed on various classes of rail lines. Demonstration 
routings illustrate predicted routes of normal freight shipments, the 
effect of blocking passage through selected cities, and the effect 
that the existence of independent railroad companies can have on 
the patterns of shipments. 


2033 (DOE/NV/10061—4) Commercial waste and spent 
fuel packaging program. Quarterly report, July through Sep- 
tember 1980. Hakl, A.R. (Westinghouse Electric Corp., 
Mercury, NV (USA). Advanced Energy Systems Div.). Oct 
1980. Contract AC08-80NV 10061. 20p. NTIS, PC A02/MF 
AOl. 

This document is a report of activities performed by Wes- 
tinghouse Advanced Energy Systems Division-Nevada Operations 
at the E-MAD Facility, Area 25, Nevada Test Site, in meeting sub- 
task objectives during the fourth quarter of Fiscal Year 1980. These 
activities include removal of the one kilowatt (kw) spent fuel as- 
sembly and installation of a two kw assembly into the Fuel Tem- 
perature Test in the West Process Cell; transfer of fueled canisters 
to Drywells 1, 2 and 3, and initiation of the Drywell Interaction 
Test; initiation of the two kw Drywell Test in Drywell 5; calori- 
metry; gas sampling; neutron spectra measurement; installation and 
qualification of the Canister Cutter; and continuation of the three 
kw Soil Temperature Test. 
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2034 (DOE/SR/00001—T3) Plutonium oxide shipment 
report. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 5 Dec 1979. Contract AC09- 
76SRO00001. 48p. NTIS, PC A03/MF AO1. 

While following procedures for unloading shipping contain- 
ers containing plutonium oxide, SRP personnel experienced prob- 
lems. While using a pipe cutter to cut through the wall of the inner 
container, the pipe section fell to the floor. Three empty food cans 
in the bottom of the inner canister also fell to the floor and a puff 
of smoke was observed. Personnel were evacuated and contamina- 
tion was detected in the room. As a result of the investigations con- 
ducted by Westinghouse and SRP, thermal effects, food can coat- 
ings, and fuel volatiles were eliminated as the cause of the problem. 
Helium used to leak test the RLO70 shipping container seals entered 
the inner canister through two weld defects resulting in a pressur- 
ization of the contents. When the end cap was removed, the inner 
canister vented rapidly, the food cans did not, thus creating a dif- 
ferential pressure across the food cans. This caused the food cans to 
swell. It was recommended that a dye penetrant test of all inner 
container welds be added. Additional unloading procedures were 
also recommended. (DMC) 


2035 (DOE/SR-SF—2005-9) Monthly away-from-reac- 
tor spent fuel storage report: AFR program. (Department of 
Energy, Aiken, SC (USA). Savannah River Operations 
Office). Sep 1980. 124p. NTIS, PC A06/MF AOl1. 

This monthly away-from-reactor (AFR) report on spent fuel 
storage covers the following areas: planning and management; fa- 
cility acquisition; legislative requirements; technical support; trans- 
portation, and international activity. The planning and management 
section provides a general statement of monthly activities which are 
itemized under that applicable program area. Specific program ob- 
jectives, associated project activity and cost and milestone charts 
are provided. Some of the highlights of this report are: under facili- 
ty acquisition, a reinforced concrete buttress outside of the basin 
wall has been selected as the best method for supporting the south 
wall in the event of add-on pool construction at the Morris oper- 
ation; under legislative requirements, a formal draft of the fee 
report for Congress, Department of Energy Fee and Cost Studies 
of Spent Nuclear Fuel Storage and Disposal has been issued and is 
being reviewed internally; under technical support, the Technical 
Data Summary for AFR safeguards and non-proliferation concerns 
has been issued, and John Hopkins University is continuing work 
on streamlining computer programs and developing and testing 
methods to address timing and capacity considerations in the AFR 
site selection; under transportation, Sandia Laboratories conducted 
high-velocity impact tests on spent fuel to determine released prod- 
uct dispersion, and has developed a computer model to evaluate the 
thermal transient inside a spent fuel cask during and after an acci- 
dent; and under international activity, a US proposal for a work 
plan and allocation of tasks for the Pacific Basin feasibility study 
has been transmitted to the Japanese team to prepare for the initial 
joint working level meeting in October. 


2036 (HEDL—6776) Interim report on whole rod test- 
ing. Einziger, R.E.; Cantley, D.A. (Hanford Engineering 
Development Lab., Richland, WA (USA)). 28 May 1980. 
Contract AC14-76FF02170. 18p. NTIS, PC A02/MF AO1. 

Work has only been conducted on a limited inventory of ir- 
radiated rods made by Westinghouse for the Turkey Point Unit 3. 
The measured cladding strain was sufficiently large so that failure 
mechanism verification by inducing breaches in intact unmodified 
fuel rods at elevated temperatures in short periods of time does not 
appear to be practical. While stress-rupture has not been completely 
eliminated as a failure mechanism, for temperatures where the irra- 
diation damage is annealed, Blackburn's recipe appears to give a 
very conservative estimate of breach times. The fuel apparently ex- 
hibited no additional gas release or axial fission product migration 
at 900°F. The NDE gave no indication of deterioration of the fuel 
rod condition. 5 figures. 


2037 (NEDG—24729) Alternative concepts for dry stor- 
age of spent fuel at Morris Operation. Graff, W.A. Jr.; 
Breisch, R.C.; Judson, B.F.; Weech, M.E. (General Electric 
Co., San Jose, CA (USA). Nuclear Fuel and Services Div.). 
Jun 1980. Contract AC09-76SR00001. 266p. NTIS, PC 
A12/MF AOl. 
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Alternative concepts for dry storage of spent fuel at Morris 
Operation have been defined in a series of simplified flow diagrams 
and equipment schematics. The principles and status of dry storage 
technology are reviewed, and the technical bases for fuel rod and 
ventilation system cooling are discussed in some detail. Preliminary 
capital and operating costs have been prepared and resource and 
schedule requirements for implementing the concepts have been es- 
timated. The results show dry fuel storage at the Morris facility to 
be technically feasible and economically attractive. The dry storage 
alternatives would readily complement potential basin expansion 
projects at the site in an integrated, multi-stage program that could 
provide a total storage capacity of up to 7000 tonnes of spent fuel. 


2038 (NEDG—24806) Concepts for spent fuel storage 
tests at Morris operation. Eger, K.J.; Doman, J.W.; Tehan, 
T.E. (General Electric Co., San Jose, CA (USA)). Apr 
1980. Contract AC09-76SR00001. 56p. NTIS, PC A04/MF 
AOl. 


A rationale, a methodology and a description of related ex- 
perience for some spent fuel storage tests which could be conduct- 
ed at Morris Operation are given. The experiments concern both 
measurements of spent fuel characteristics and studies of a limited 
number of fuel storage parameters. 


2039 (SAND—80-0035) Economics of radioactive mate- 
rial transportation in the light-water reactor nuclear fuel 
cycle. Dupree, S.A.; O'Malley, L.C. (Sandia National Labs., 
Albuquerque, NM (USA); Exxon Nuclear Co., Inc., Belle- 
vue, WA (USA)). Oct 1980. 59p. NTIS, PC A04/MF AO1. 

This report presents estimates of certain transportation costs, 
in 1979 dollars, associated with Light-Water Reactor (LWR) once- 
through and recycle fuel cycles. Shipment of fuel, high-level waste 
and low-level waste was considered. Costs were estimated for exist- 
ing or planned transportation systems and for recommended alter- 
nate systems, based on the assumption of mature fuel cycles. The 
annual radioactive material transportation costs required to support 
a nominal 1000-MW(e) LWR in a once-through cycle in which 
spent fuel is shipped to terminal storage or disposal were found to 
be ~ $490,000. Analogous costs for an average reactor operating in 
a fuel cycle with uranium and plutonim recycle were determined to 
be ~ $770,000. These results assume that certain recommended 
design changes will occur in radioactive material shipping systems 
as a mature fuel cycle evolves. 


2040 (SAND—80-0297C) Economic analysis of the 
transport of radioactive materials in LWR and LMFBR fuel 
cycles in the United States. Dupree, S.A.; Pope, R.B.; 
O'Malley, L.C.; Hankins, D.A. (Los Alamos Technical As- 
sociates, Inc., NM (USA); Sandia National Labs., Albuquer- 
que, NM (USA); Exxon Nuclear Co., Inc., Bellevue, WA 
(USA); General Electric Co., San Jose, CA (USA)). 1980. 
Contract AC04-76DP00789. 7p. (CONF-801115—17). 
NTIS, PC A02/MF AOl1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

The costs associated with the transportation of heavy-metals 
in two LWR fuel cycles and one LMFBR fuel cycle have been es- 
timated, both for existing levels of technology and for advanced 
shipping technology. The costs of transporting low-level wastes in 
the two LWR fuel cycles have also been estimated. The cost assess- 
ment included not only the package capital costs and the operating 
transportation costs (tariffs), but also included such items as tech- 
nology development, fleet servicing and maintenance costs, and 
package decommissioning costs. Areas in which transportation 
costs can be reduced through the use of advanced packaging de- 
signs have been identified, and the amount of such cost reduction 
has been estimated. Savings in transportation costs of 20% for the 
LWR once-through fuel cycle, 13% for the LWR recycle fuel 
cycle, and 29% for the LMFBR recycle fuel cycle can result from 
the use of advanced shipping systems instead of the use of current 
package designs or current technology. Identification of those 
transportation segments in a given nuclear fuel cycle which offer 
the possibility of significant cost reduction should permit orderly 
progress toward a more efficient nuclear transportation industry. 1 
figure, 6 tables. 
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2041 (SAND—80-0793C) TRU waste transportation 
package development. Eakes, R.G.; Lamoreaux, G.H.; 
Romesberg, L.E.; Sutherland, S.H.; Duffey, T.A. (Sandia 
National Labs., Albuquerque, NM (USA)). 1980. Contract 
AC04-76DP00789. 7p. (CONF-801115—14). NTIS, PC 
A02/MF AOl1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

Portions of document are illegible. 

Inventories of the transuranic wastes buried or stored at var- 
ious US DOE sites are tabulated. The leading conceptual design of 
Type-B packaging for contact-handled transuranic waste is the 
Transuranic Package Transporter (TRUPACT), a large metal con- 
tainer comprising inner and outer tubular steel frameworks which 
are separated by rigid polyurethane foam and sheathed with steel 
plate. Testing of TRUPACT is reported. The schedule for its de- 
velopment is given. 6 figures. (DLC) 


2042 (SAND—80-0796C) Evaluation of dry versus wet 
unloading of spent nuclear fuel shipping casks. Allen, G.C. 
Jr.; Lambert, R.W.; Larkin, D.J. (Sandia National Labs., Al- 
buquerque, NM (USA); General Electric Co., San Jose, CA 
(USA); Exxon Nuclear Co., Inc., Richland, WA (USA)). 
1980. Contract AC04-76DP00789. 6p. (CONF-801115—15). 
NTIS, PC A02/MF AO1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

The Transportation Technology Center at Sandia National 
Laboratories completed an evaluation of unloading methods for 
spent fuel by sponsoring technical programs at Exxon Nuclear 
Company, Inc., and General Electric Corporation. These programs 
provided a comprehensive assessment of the relative merits, capa- 
bilities, and limitations of dry and wet unloading methods. The re- 
sults of this evaluation, when continued, are expected to impact the 
development of future spent fuel and waste transportation systems. 
In addition, final conclusions of the evaluation will provide input to 
designers of future receiving and shipping interfaces at away-from- 
reactor spent fuel storage facilities and geologic nuclear waste re- 
positories in the United States. The results presented here apply to 
the case where uncanistered spent fuel from light water reactors is 
to be handled. The conclusions may be different if uncontaminated 
canistered waste forms are considered in the future. 


2043 (SAND—80-0797C) US cask requirements and in- 
dustry capability survey. Allen, G.C. Jr.; Pope, R.B.; Cash- 
well, J.W.; Joy, D.S.; Shappert, L.B.; Menchen, W.R. 
(Sandia National Labs., Albuquerque, NM (USA); Oak 
Ridge National Lab., TN (USA); Teledyne Energy Sys- 
tems, Timonium, MD (USA)). 1980. Contract AC04- 
76DP00789. 8p. (CONF-801115—9). NTIS, PC A02/MF 
AOl. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

The objectives of this paper are to provide an estimate of 
spent fuel shipping cask requirements for reactor to away-from-re- 
actor (AFR) storage facility shipments from the present time until 
late in this century and to determine and document the willingness 
and capability of private industry to provide required future trans- 
portation services. In order to meet this objective, the Transporta- 
tion Technology Center at Sandia National Laboratories sponsored 
Teledyne Energy Systems to conduct a survey of US industry. Re- 
sults of tasks completed to carry out the objectives are reviewed. 


2044 (SAND—80-0813C) Waste form characterization 
and its relationship to transportation accident analysis. 
Wilmot, E.L.; McClure, J.D. (Sandia National Labs., Albu- 
querque, NM (USA)). 1980. Contract AC04-76DP00789. 
15p. (CONF-8005107—3). NTIS, PC A02/MF AOl1. 

From Alternate waste form information workshop; Gatlin- 
burg, TN, USA (13 May 1980). 

The response of potential waste forms should be determined 
for extreme transportation environments that must be postulated for 
environmental impact analysis and also for hypothetical accident 
conditions to which packagings and contents must be subjected for 
licensing purposes. The best approach may be to test materials up 
to and beyond their failure point; such an approach would establish 
failure thresholds. Specification of what denotes failure would be 
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defined by existing or proposed regulations or dictated by require- 
ments developed from accident analysis. Responses to physical and 
thermal insults are the most important for licensing or analysis and 
need to be thoroughly characterized. Others in need of character- 
ization might be responses to extreme chemical environments and 
to intense and prolonged radiation exposure. A complete character- 
ization of waste-form responses would be desirable for environ- 
ments that are considered extreme for transportation accidents but 
which may be typical for processing or disposal environments. In 
addition, the characterizations that are performed must be complet- 
ed in laboratory environments which can be readily correlated to 
accident environments and must be meaningfully conveyed to a 
transportation impact analyst. As an example, leaching data as com- 
monly presented are not usable to the analyst and are obtained 
under conditions that are not directly applicable to conditions of 
most transportation accidents. Transportation analysts are in need 
of data useful for calculating environmental impacts and for licens- 
ing of packagings. Future waste form develop nent programs and 
associated decisions should consider the needs of transportation an- 
alysts. 


2045 (SAND—80-0895C) Nuclear material shipment 
study. Shepherd, E.W. (Sandia National Labs., Albuquer- 
que, NM (USA)). 1980. Contract AC04-76DP00789. 8p. 
(CONF- 801115—32). NTIS, PC A02/MF AOl1. 
From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 
The Radioactive Material Transport Assessment Study is ex- 
pected to provide a flexible set of capabilities and useful informa- 
tion to the public, industry and government users by using a system 
design to assure obtaining high quality data from selected industry 
sources at acceptable cost. It is expected that the shipping record 
approach coupled with an efficient sampling strategy will accom- 
plish this. The study is also designed to yield analytical capabilities 
and statistical output to serve public, industry and government 
users. The information provided by the study will make a valuable 
contribution to environmental and accident risk assessment, policy 


development and operational planning and management activities. 


2046 (SAND—80-0898C) Analysis of the longitudinal 
crush environment for small radioactive material packages in- 
volved in an aircraft crash. McClure, J.D.; Hartman, W.F. 
(Sandia National Labs., Albuquerque, NM (USA)). 1980. 
Contract AC04-76DP00789. 7p. (CONF-801115—28). 
NTIS, PC A02/MF AOl1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

This paper has analyzed, in three separate ways, the longitu- 
dinal crush load which can be applied to a small hazardous material 
(RAM) package which is located in a forward cargo position on a 
standard body or wide-body cargo aircraft. The load analysis was 
developed using the concept of a cargo load column. The main 
purpose of the analysis was to more accurately describe the dynam- 
ic crush loads which can be applied to a (RAM) package positioned 
in the cargo aircraft as described above. In fact, one goal of the 
analysis was to evaluate these longitudinal crush loads and see if 
they were bounded by reasonable magnitudes of force. An attempt 
to determine such a bound was made by structural stability argu- 
ments concerning the cargo load column and the attendant struc- 
tural disintegration of cargo aircraft in severe aircraft crashes. An- 
other bounding mechanism was to limit the dynamic effect of aft 
loaded cargo on a forward loaded hazardous material package by 
allowing only the aft cargo in the volume of the cargo load column 
to impinge upon the hazardous material package. Using the 
LAARC package as an example problem, the stability arguments in 
combination with the relatively small dimensions of the LAARC 
design produced longitudinal crush loads even lower than the verti- 
cal crush 311 kN (70,000 lbs) forces. The dynamic loads on the 
cargo load column which did not incorporate stability arguments 
produced longitudinal crush loads of 939 kN (211,000 Ibs) on the 
LAARC package which are approximately a factor of three larger 
than the vertical crush forces of 312 kN (70,000 Ibs). While the dis- 
parate analyses presented cannot yield a definitive upper limit on 
the longitudinal crush forces that might be experienced by a RAM 
package in a severe aircraft accident, it is concluded that they do 
provide a reasonable bound on the problem. 
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2047 (SAND—80-0903C) Method to develop data sup- 
porting consequence analyses of transporting nuclear materi- 
als in the United States. Reese, R.T.; Sandoval, R.P. (Sandia 
National Labs., Albuquerque, NM (USA)). 1980. Contract 
AC04-76DP00789. Tp. (CONF-801115—31). NTIS, PC 
A02/MF AOl. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

The Transportation System Safety Evaluation (TSSE) pro- 
gram at Sandia National Laboratories’ Transportation Technology 
Center was initiated to provide the necessary information on source 
terms for nuclear materials subjected to extreme environments. The 
techniques for derivation of source terms for the fuel alone has 
been described as well as the outline for package response. An ad- 
ditional facet of this problem is the development of analytical meth- 
ods to describe the transport of the released radionuclides from the 
fuel rods to possible release points. This work is also covered in the 
TSSE program. Not all the work required will be performed or 
funded by Sandia; rather existing work will be sought out and on- 
going work will be utilized in an attempt to unify the presentation 
of data and thus increase its usefulness. 


2048 (SAND—80-0904C) Federal legal constraints on 
state and local regulation of radioactive materials transporta- 
tion. Reese, R.T.; Morris, F.A.; Welles, B.W. (Sandia Na- 
tional Labs., Albuquerque, NM (USA); Battelle Human Af- 
fairs Research Center, Seattle, WA (USA); International 
Energy Associates Ltd., Washington, DC (USA)). 1980. 
Contract AC04-76DP00789. 7p. (CONF-801115—7). NTIS, 
PC A02/MF AOl. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

Within the last five years, the transportation of nuclear mate- 
rials has experienced a rapid growth of state/local regulations. The 
federal government is responding to develop a legal basis for de- 
claring these state/local regulations inconsistent and has proceeded 
to declare certain state regulations invalid. This paper summarizes 
the relevant legal doctrines, places these doctrines in the context of 
the federal regulatory framework and reaches conclusions about 
what forms of state and local regulation may be subject to possible 
preemptive initiatives and what regulations are unlikely candidates 
for federal actions. This paper also discusses an example of a pre- 
emptive initiative and a federal action. The initiative is contained in 
DOT's proposed rule on Highway Routing of Radioactive Materi- 
als. DOT's first general preemptive action under the Hazardous 
Materials Transportation Act is described with respect to decisions 
on Rhode Island's regulations regarding transportation of liquified 
natural and petroleum gases. There are still some issues that have 
not been clarified - the role of the federal government in the devel- 
opment and support of emergency response capabilities for nuclear 
and other hazardous materials, detailed shipment information, and 
state requirements for prenotifications. 


2049 (UNI—1546) Shipping and storage of encapsulated 
N reactor irradiated fuel elements. Hibbard, M.J. (UNC Nu- 
clear Industries, Inc., Richland, WA (USA)). 30 Jun 1980. 
Contract AC06-76RL01857. 15p. NTIS, PC A02/MF AOI. 

All N Reactor irradiated fuel, sent to the 100-kW spent fuel 
basin, will be encapsulated in sealed canisters prior to shipment. 
The following calculations were made: fuel and coolant tempera- 
tures of encapsulated fuel in basin, loading and unloading times be- 
tween basin and railroad well car, shipping times from 100 N basin 
to 100 K basin, and fuel temperatures after loss of basin water. 


(DLC) 
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2050 Submergible barge retrievable storage and perma- 
nent disposal system for radioactive waste. (to Dept. of 
Energy). US Patent Application 106,203. [nd]. 17p. 

A submergible barge and process for submerging and storing 
radioactive waste material along a seabed are described. A sub- 
mergible barge receives individual packages of radwaste within seg- 
regated cells. The cells are formed integrally within the barge, pref- 
erably surrounded by reinforced concrete. The cells are individual- 
ly sealed by a concrete decking and by concrete hatch covers. 
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Seawater may be vented into the cells for cooling, through an inte- 
gral vent arrangement. The vent ducts may be attached to pumps 
when the barge is bouyant. The ducts are also arranged to promote 
passive ventilation of the cells when the barge is submerged. Pack- 
ages of the radwaste are loaded into individual cells within the 
barge. The cells are then sealed and the barge is towed to the des- 
ignated disposal-storage site. There, the individual cells are flooded 
and the barge will begin descent controlled by a powered subma- 
rine control device to the seabed storage site. The submerged barge 
will rest on the seabed permanently or until recovered by a subma- 
rine control device. 


2051 (AGNS—47921-3026-TPR-2) Demonstrate fuel dis- 
assembly/encapsulation. Technical progress report, July 1980- 
September 1980. (Allied-General Nuclear Services, Barn- 
well, SC (USA)). 25 Oct 1980. Contract AC09-79ET47921. 
10p. NTIS, PC A02/MF AO1. 

Work on this project is focused on demonstrating disassem- 
bly and encapsulation of nuclear fuels as a means to increase spent 
fuel storage. The effort commenced on April 17, 1980, and is pro- 
gressing satisfactorily. The Equipment/Procedure Preparation and 
Process Assessment Studies sub-tasks are currently underway with 
the Equipment Demonstration sub-task scheduled to commence 
February 1, 1981. The equipment design effort associated with the 
former sub-task and the technical studies and investigations associ- 
ated with the latter sub-task continue to verify the feasibility of this 
concept to enhance the use of fuel storage resources. 


2052 (BMI-X—703) Methodologies for certification of 
transuranic waste packages. Christensen, R.N.; Kok, K.D. 
(Battelle Columbus Labs., OH (USA)). Oct 1980. Contract 
W-7405-ENG-92. 41p. NTIS, PC A03/MF AO1. 

The objective of this study was to postulate methodologies 
for certification that a waste package is acceptable for disposal in a 
licensed geologic repository. Within the context of this report, cer- 
tification means the overall process which verifies that a waste 
package meets the criteria or specifications established for accept- 
ance for disposal in a repository. The overall methodology for cer- 
tification will include (1) certifying authorities, (2) tests and proce- 
dures, and (3) documentation and quality assurance programs. Each 
criterion will require a methodology that is specific to that crite- 
rion. In some cases, different waste forms will require a different 
methodology. The purpose of predicting certification methodolo- 
gies is to provide additional information as to what changes, if any, 
are needed for the TRU waste in storage. 


2053 (CONF-801124—19) Characterization of iron-en- 
riched synthetic basalt for transuranic containment. Flinn, 
J.E.; Henslee, S.P.; Kelsey, P.V.; Tallman, R.L.; Welch, 
J.M. (EG and G Idaho, Inc., Idaho Falls (USA)). 17 Oct 
1980. Contract ACO07-761D01570. 9p. NTIS, PC A02/MF 
AOl. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

In the slagging pyrolytic incineration process, combustibles 
are burned and noncombustibles, including metals, are oxidized into 
a molten , an electromelter, where the molten slag, with further 
processing conducted in a heated tundish, e.g. is allowed to homog- 
enize (within a reasonable time period) and then cast into large, cy- 
lindrical metal containers. Analyses of Idaho National Engineering 
Laboratory waste slags show them similar in composition and ap- 
pearance to natural basalts, but rich in iron. The electromelt proc- 
ess and the resulting iron-rich castings offer great promise for ren- 
dering nuclear waste into a stable form. The process offers great 
flexibility with regard to both compositional variation of the incom- 
ing waste and the high rates at which the waste can be introduced 
and cast. The cast product, a fine-grained basalt-like material, 
shows excellent homogeneity with little or no reaction to the steel 
containment. The preliminary mechanical and chemical durability 
data show the form to have adequate containment properties for 
TRU waste. However, work presently underway to improve these 
properties through additives and controlled cooling cycles has 
greatly enhanced the durability of the waste form. Furthermore, 
recent evidence indicates that divalent iron (Fe** ) included in the 
crystalline phases of granites and basalts imparts a resistance to 
leaching of uranium and other actinide ions. 
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2054 (CONF-801206—2) Correlation of leachant analy- 
ses and weight loss measurements in the leaching of high-iron 
synthetic basalts. Tallman, R.L. (EG and G Idaho, Inc., 
Idaho Falls (USA)). 1980. Contract AC07-76ID01570. 5p. 
NTIS, PC A02/MF AO1. 

From ORNL: conference on the leachability of radioactive 
solids; Gatinburg, TN, USA (9 Dec 1980). 

Materials which simulate the slag product of the Slagging 
Pyrolysis Incinerator under consideration for the INEL Transur- 
anic Waste Treatment Facility have been characterized. This slag is 
an iron-rich basalt-like material designed to contain the low-level 
TRU waste stored at INEL. Leach tests on synthetic compositions 
have been performed to provide information for process design and 
to indicate the quality of the waste form. Experiments have been 
performed to confirm that microbalance weight losses agree with 
the contents of the leachants as determined by chemical analyses. 
Deionized water was used as the leachant and the leachants from 
experiments at 70°C were analyzed by atomic absorption and in- 
ductively-coupled plasma and flame emission techniques and by iso- 
topic dilution mass spectrometry (for uranium). Leachant analyses 
provided both elemental leach rates ad weight loss leach rates. The 
weight loss leach rates were calculated from the sums of the ana- 
lytically determined elemental contents of the leachants, converted 
to weights of oxides. These rates correlate with the elemental leach 
rates calculated from the microbalance weight loss, measured by a 
substitution-type electronic microbalance. Sample composition and 
devitrification effects, including microcracking effects, and com- 
parisons of elemental leachant analyses and leach rates with micro- 
balance weight losses are the most significant results of this work. 


2055 (DOE/AL/10752—6) Geotechnical considerations 
for radiological hazard assessment of WIPP: a report of a 
meeting held on January 17-18, 1980. (New Mexico Health 
and Environment Dept., Santa Fe (USA)). Apr 1980. Con- 
tract AC04-78AL10752. 76p. NTIS, PC A05/MF AOI. 


Summary reports from a meeting of the Environmental 
Evaluation Group on geologic and hydrologic mechanisms which 
might lead to the release of radionuclides from the WIPP reposi- 
tory are presented. The following topics are discussed: ground 
water hydrology, deep dissolution and breccia pipes; brine reser- 
voirs; faults, dikes, folds, and diapiric structures; and human intru- 
sion. (DMC) 


2056 (DOE/AL/TRU—8002) Transuranic (TRU) Waste 
Management Program: strategy document. (Department of 
Energy, Albuquerque, NM (USA). Albuquerque Operations 
Office). Jul 1980. 39p. NTIS, PC A03/MF AOl1. 

The strategy of the US Department of Energy (DOE) for 
developing the technology required to assure that transuranic 
(TRU) wastes are in acceptable forms for transportation and final 
disposition is described. This document begins with an overview of 
TRU waste management and then discusses the existing and the 
projected inventories of TRU waste, as well as storage capabilities. 
A summary of the DOE strategy for the management of TRU 
waste is presented, followed by a description of organizations, in- 
terfaces, and current activities. A glossary, information on funding, 
interfaces, and foreign technology development programs are pre- 
sented in the appendices. 


2057 (DP-MS—80-48) Startup and operation of a plant- 

‘scale continuous glass melter for vitrification of Savannah 
River Plant simulated waste. Willis, T.A. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1980. Contract AC09-76SRO00001. 32p. (CONF- 
801034—6). NTIS, PC A03/MF AOI. 

From 33. ACS Pacific Coast meeting; San Francisco, CA, 
USA (28 Oct 1980). 

The reference process for disposal of radioactive waste from 
the Savannah River Plant is vitrification of the waste in borosilicate 
glass in a continuous glass melter. Design, startup, and operation of 
a plant-scale developmental melter system are discussed. 
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2058 (DP-MS—80-49) Development of the in-can melt- 
ing process for vitrification of Savannah River Plant waste. 
Becker, G.W. Jr. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1980. Contract 
AC09-76SR00001. 23p. (CONF-801034—4). NTIS, PC 
A02/MF AOl. 

From 33. ACS Pacific Coast ineeting; San Francisco, CA, 
USA (28 Oct 1980). 

Vitrification is the key step in the reference process for im- 
mobilization of high-level radioactive waste generated at the Savan- 
nah River Plant. For this step, two types of glass melters are being 
developed. The design reference is a continuous-pour, joule-heated 
melter. The backup is an in-can melter. When the in-can melter is 
used, a canister is placed vertically in a large tube furnace and 
heated to a temperature as high as the canister can safely tolerate 
(for stainless steel, about 1050°C). Waste and glass formers are 
added and melted together until the canister is filled. The canister 
of glass is then removed from the furnace. The effects of fin design, 
frit size, waste composition, reductants, and mixing upon the full- 
scale in-can melter process are discussed. 


2059 (DP-MS—80-65) Development of an improved ion- 
exchange process for removing cesium and strontium from 
high-level radioactive liquid wastes. Wallace, R.M.; Fergu- 
son, R.B. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Nov 1980. Contract AC09- 
76SRO00001. 10p. (CONF-801124—11). NTIS, PC A02/MF 
AOl. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

Processes are being developed to solidify and isolate the bio- 
logically hazardous radionuclides from approximately 23 million 
gallons of alkaline high-level waste accumulated at the Savannah 
River Plant. The waste consists mainly of a liquid supernate, a 
damp salt cake, and a gelatinous, insoluble sludge. The reference 
solidification process involves separation of the water soluble frac- 
tion (supernate) from the insoluble fraction, removal of cesium and 
traces of strontium from the supernate, incorporation of the sludge 
and the radionuclides from the supernate in glass, and incorporation 
of the residual salt in concrete. A new process, now being devel- 
oped, involves sorbing cesium on phenolic resins that contain no 
strongly acidic sulfonate groups. These resins can then be eluted 
with formic acid which is not possible with Duolite ARC-359. 
Duolite CS-100, a phenol-carboxylate resin, was chosen for further 
development because of its greater breakthrough capacity and be- 
cause it also sorbs strontium to some extent. Strontium sorption by 
CS-100 was not sufficient to eliminate the need for Amberlite IRC- 
718. However, the latter resin can also be eluted with formic acid 
because its functional groups are weakly acidic. Formic acid elution 
permits several options to be considered. The preferred option con- 
sists simply of mixing the eluate with sludge prior to calcination. 
Sodium formate, which is formed when the resins in the sodium 
form are eluted, decomposes rapidly between 450°C and 500°C and 
will be destroyed in either the calciner or the melter. The resulting 
sodium oxide would be incorporated into glass. The principal ad- 
vantage of the new process is the elimination of a number of proc- 
ess steps. 


2060 (ENICO—1057) Removal of actinides from ICPP 
fuel reprocessing wastes engineering studies terminal report. 
Maxey, H.R.; Chamberlain, D.B.; McManus, G.J.; Colton, 
E.L.; Nebeker, R.L. (Exxon Nuclear Idaho Co., Inc., Idaho 
Falls (USA)). Sep 1980. Contract AC07-79I1D01675. 7Ip. 
NTIS, PC A04/MF AOl1. 

The engineering development work for a process to remove 
actinides from ICPP nuclear fuel reprocessing wastes is described. 
These wastes contain small amounts of actinides, primarily plutoni- 
um and americium. Removal of these actinides is one option being 
evaluated as a long-term disposal alternative. A solvent extraction 
process has been developed which successfully separates these ac- 
tinides. Four major areas of development were examined in detail, 
namely the process chemistry, simulated column studies, miniature 
mixer-settler experiments, and pilot plant tests. Actual radioactive 
wastes containing actinides were used in several of these tests, 
though an actinide simulant (cerium) was used in the pilot plant ex- 
periments. Therefore, the relationship between actinide extraction 
and cerium extraction was also examined. As a result of these stud- 





05 NUCLEAR FUELS 
0520 Waste Management 


ies, a process was developed that will extract actinides from ICPP 
wastes using pulsed, sieve plate extraction columns. The resulting 
actinide free waste (after solidification) will be below ten nanocur- 
ies of actinides per gram, a Federal limit for transuranic waste. In 
addition, the Height of a Transfer Unit (HTU) was selected as 
being the better measure of pulse column separation efficiency than 
the Height Equivalent to a Theoretical Stage (HETS). Determina- 
tion of column flooding, solvent cleanup and recycle consider- 
ations, and HTU/HETS calculations are also discussed. 


2061 (ENICO—1058) Operation of a laboratory-scale 
glass melter to vitrify ICPP zirconia calcine. Gombert, D.; 
Pong, M.Y. (Exxon Nuclear Idaho Co., Inc., Idaho Falls 
(USA)). Oct 1980. Contract AC07-791D01675. 28p. NTIS, 
PC A03/MF AOl. 

A 1.5 litre joule-heated glass melter was built to test the ap- 
plicability of electric melting to vitrify simulated high-level cal- 
cined defense waste. The Inconel 690 electrodes have a high but 
acceptable corrosion rate and showed some phase separation. The 
K-3 refractory showed excellent resistance to the glass. Off-gas 
tests indicate negligible fluoride volatility. The melter operates at 
1100°C using 1.5 KW. The melter has been dismantled for metal- 
lurgical examination and modified twice. The third version is now 
in operation. 


2062 (LA-UR—80-2949) Radionuclide transport and re- 
tardation in tuff. Vine, E.N.; Bayhurst, B.P.; Daniels, W.R.; 
DeVilliers, S.J.; Erdal, B.R.; Lawrence, F.O.; Wolfsberg, K. 
(Los Alamos Scientific Lab., NM (USA)). 1980. Contract 
W-7405-ENG-36. 9p. (CONF-801124—13). NTIS, PC A02/ 
MF AOl. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

Batch measurements provide an understanding of which ex- 
perimental variables are important. For example, sorption ratios 
vary little with particle size (and surface area); however, ground- 
water composition and rock composition are quite important. A 
general correlation has been identified between mineralogy (major 
phases) and degree of sorption for strontium, cesium, and barium. 
Although these are approximate, a more detailed analysis may be 
possible as more samples are studied and the data base increased. 
Data from crushed tuff columns indicate that, except in simple 
cases where sorption coefficients are relatively low, and ion-ex- 
change equilibria not only exist but are the dominant mechanism 
for removal of radioisotopes from solution, the simple relation be- 
tween the sorption ratio R/sub d/ (or K/sub d/) and the relative 
velocity of radionuclides with respect to groundwater velocity may 
be insufficient to permit accurate modeling of the retardation of ra- 
dionuclides. Additional work on whole core columns and larger 
blocks of intact material is required to better understand radionu- 
clide sorption and transport through rock. 


2063 (LA-UR—80-2956) Spontaneous fragmentation of 
an alpha-active ceramic: a mechanism for dispersion of solid 
waste. Clinard, F.W. Jr.; Rohr, D.L. (Los Alamos Scientific 
Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 9p. 
(CONF-801124—15). NTIS, PC A02/MF AOI. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

Studies underway to characterize spontaneous fragmentation 
in ***PuO, and to determine the mechanism(s) responsible are re- 
ported. Results reported here show that: spontaneous fragmentation 
of 7°*PuO» generates a wide range of particle sizes, from a few mm 
to 1000 A or less; the phenomenon may continue with time or may 
saturate, depending on starting material; the magnitude of the effect 
is dependent on storage environment. Neither thermal stresses nor 
lattice damage appear to be solely responsible for fragmentation, 
but radiolysis of the environment could play an important role. 
Work is continuing in an effort to identify the controlling factors in 
this phenomenon. 


2064 (LA-UR—80-2988) LASL experimental engineered 
waste burial facility: design considerations and preliminary 
plan. DePoorter, G.L. (Los Alamos Scientific Lab., NM 
(USA)). 1980. Contract W-7405-ENG-36. 9p. (CONF- 
801124—16). NTIS, PC A02/MF AOI. 
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From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

The LASL Experimental Engineered Waste Burial Facility 
is a part of the National Low-Level Waste Management Program 
on Shallow-Land Burial Technology. It is a test facility where 
basic information can be obtained on the processes that occur in 
shallow-land burial operations and where new concepts for shal- 
low-land burial can be tested on an accelerated basis on an appro- 
priate scale. The purpose of this paper is to present some of the fac- 
tors considered in the design of the facility and to present a prelimi- 
nary description of the experiments that are initially planned. This 
will be done by discussing waste management philosophies, the pur- 
poses of the facility in the context of the waste management philos- 
ophy for the facility, and the design considerations, and by describ- 
ing the experiments initially planned for inclusion in the facility, 
and the facility site. 


2065 (LA-UR—80-2998) Offgas treatment for radioac- 
tive waste incinerators. Stretz, L.A.; Koenig, R.A. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W- 
7405-ENG-36. 10p. (CONF-801038—13). NTIS, PC A02/ 
MF AOl. 

From 16. DOE nuclear air cleaning conference; San Diego, 
CA, USA (20 Oct 1980). 

Incineration of radioactive materials for resource recovery 
or waste volume reduction is recognized as an effective waste treat- 
ment method that will increase in usage and importance throughout 
the nuclear industry. The offgas cleanup subsystem of an inciner- 
ation process is essential to ensure radionuclide containment and 
protection of the environment. Several incineration processes and 
associated offgas cleanup systems are discussed along with potential 
application of commercial pollution control components to radioac- 
tive service. Problems common to radioactive waste incinerator 
offgas service are identified and areas of needed research and devel- 
opment effort are noted. 


2066 (MLM—2773(OP)) Factors influencing leachabi- 
lity in a pelletized waste form. Lewis, E.L.; Doty, J.W.; Her- 
bert, R.F.; Bantz, P.D. (Monsanto Research Corp., Miamis- 
burg, OH (USA)). 1980. Contract AC04-76DP00053. Sp. 
(CONF-801206—1). NTIS, PC A02/MF AOl. 

From ORNL: conference on the leachability of radioactive 
solids; Gatinburg, TN, USA (9 Dec 1980). 

All Mound leachability testing has been performed using 
plutonium-238 oxide spiked high-level pellets. These pellets contain 
~ 0.3 wt % PuOnz, and the data presented are preliminary in 
nature. The waste/cement weight ratios are 65%/35% for the ash/ 
cement pellets and 50%/50% for the sludge solids/cement pellets. 
Leachability testing has been in progress for 15 months and the fac- 
tors studied include temperature, leachant, test procedure, and 
pellet manufacturing pressure (density - porosity). Incremental 
leach rates have been calculated using the mathematical expression, 
leach rate = (grams of isotope lost during leaching period n/initial 
grams of isotope in leach specimen)(mass of specimen in grams/ex- 
posed surface area of specimen in cm?)(1/duration of leachant re- 
newal period in days). Test results indicated the following: tem- 
perature has little effect on the leach rate of sludge/cement pellets; 
leach rate of duplicate pellets in deionized water after four months 
of leaching was about 5 orders of magnitude greater than in saturat- 
ed brine; and different leach procedures, the TRU and the ANS 
produced about identical results on ash/cement pellets. 


2067 (MLM—2778) Commercial cyclone incinerator 
demonstration program. April-September 1980. Alexander, 
B.M. (Mound Facility, Miamisburg, OH (USA)). 20 Oct 
1980. Contract AC04-76DP00053. 2ip. NTIS, PC A02/MF 
AOl. 

The commercial cyclone incinerator program was designed 
to study the effects of burning waste contaminated with low-level 
beta and gamma emitters in a cyclone system. The ultimate pro- 
gram goal is the demonstration of a cyclone incinerator at a nuclear 
power plant. During the past six months, the second program ob- 
jective was achieved, Complete Incinerator Feasibility Plan. The 
last of 46 laboratory-scale experiments was completed, and analysis 
of radioactive samples from all runs was finished. Results of the ex- 
periments demonstrate that the cyclone incinerator shows promise 
as a safe and efficient means of volume reduction for combustible 
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waste from LWR facilities. Radionuclides were well contained 
within the incinerator system, and operator exposure was not in- 
creased after incineration of 220 wCi of beta/gamma activity. Re- 
sults of the feasibility study were reviewed with NRC on August 
27, and their approval was obtained to complete Objective B. Prep- 
arations are now being made for the start of full-scale experiments 
on the Mound cyclone incinerator. 


2068 (ONWI—18) Summary characterization and rec- 
ommendation of study areas for the Gulf Interior region. 
(Battelle Columbus Labs., OH (USA)). May 1979. Contract 
AC06-76RL01830. 36p. NTIS, MF AO1. 

Portions of document are illegible. 

This report describes the screening procedure used to select 
study areas (the third milestone) within the Gulf Interior Region 
(GIR). This region encompasses portions of Texas, Louisiana, and 
Mississippi as shown in Figure 1-1. The physical, biological, and 
cultural characteristics of the GIR are summarized, and the ration- 
ale and procedures used to select the study areas are presented. As 
background, the procedure leading to the selection of study regions 
is also briefly outlined. Selection of an area for further study does 
not mean necessarily that a repository will be sited there. 


2069 (ONWI—55) Repository sealing design approach, 
1979, (D’'Appolonia Consulting Engineers, Inc., Pittsburgh, 
PA (USA)). Mar 1980. Contract AC06-76RL01830. 126p. 
NTIS, PC A07/MF AO1. 

This report presents an initial but comprehensive and logical 
design approach for sealing of boreholes, shafts and tunnels to and 
near a geologic nuclear waste repository. Four basic alternative 
design goals have been considered varying from returning the re- 
pository formation to its original permeability to providing seals 
which control potential radioactivity release to an acceptable level 
with a margin of safety, the latter being recommended. To limit the 
consequences to acceptable limits, a seal is placed either as a barrier 
against fluid flow into the reposistory or as a barrier against the ra- 
dionuclide migration out of the repository. The latter function can 
be achieved by a combination of multiple seal components with 
either low permeability or high radionuclide adsorption capacity. 
Four distinct design periods have been identified: zero to 300 years, 
300 to 1000 years, 1000 to 100,000 years, and beyond 100,000 years. 
Considerations regarding seal environment, seal material, seal ge- 
ometry and conceptual designs have been presented. 


2070 (ONWI/Sub—79/E512-01300/2) Three-dimension- 
al simulation of project salt valut. Final report. Hofmann, R.; 
Dial, B.W.; Wahi, K.K. (Science Applications, Inc., San 
Diego, CA (USA)). Jan 1979. Contract AC06-76RL01830. 
40p. NTIS, MF/A01. 

Portions of document are illegible. 

The first fully three-dimensional simulation of Project Salt 
Vault was performed using the STEALTH 30 computer program. 
The results of the calculation were compared with experimental 
data and agreement was found to be quite good. Two-dimensional 
quality assurance calculations were also performed to provide base- 
line accuracy for STEALTH 3D. The results showed excellent 
agreement between STEALTH 2D and STEALTH 3D. 


2071 (ONWI/Sub—79/E512/02200/4) | Experimental 
plan for in-situ synthetic and natural brine movement studies 
at Avery Island. Krause, W.B. (RE/SPEC, Inc., Rapid City, 
SD (USA)). 23 Feb 1979. Contract AC06-76RL01830. 29p. 
NTIS, MF AOi. 

Portions of document are illegible. 

An experimental plan is presented which will be applied and 
evaluated during a study of in-situ brine movement. The details of 
this plan consist of a description of the planned test site, testing 
equipment, testing methods and proposed measurements. In addi- 
tion to the experimental plan, finite element heat conduction analy- 
ses are presented in which the emplaced heater has a power output 
of 1 kW. A preliminary brine movement prediction is given for the 
short-term (less than one year) brine inflow to the heater area. 
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2072 (ORNL-tr—4673) Geological aspects of weak spot 
analysis for the federal repository for radioactive wastes at 
the Gorleben site. Rischbieter, F.; Hintz, R.A.; Michelmann, 
K.; Schaepermeir, E. (Physikalisch-Technische Bundesan- 
stalt, Braunschweig (Germany, F.R.)). 1980. Translation of 
BF-R-63.861-2, January 1980. 112p. NTIS, PC A06/MF 
A0l. 

This study deals with the geological aspects of the final dis- 
posal of radioactive wastes in the planned federal repository in the 
Gorleben salt dome. Because of halite’s excellent leaktightness 
properties, which due to its flowing power are retained even during 
high plastic deformation, the salt dome assumes the function of a 
barrier against the escape of radioactive materials from the final re- 
pository products to the biosphere. This barrier must remain func- 
tional over long periods of time due to the long life of the actinides. 
The study treats the effects of conceivable events which could dis- 
turb the integrity of the salt dome and thus lead to contact between 
the final repository and the groundwater. The conceivable events in 
this sense which were identified and investigated include: inherent 
dynamics of the salt dome (diapirism) and possible reactivation 
through epirogenous effects (lifting or sinking of underground 
areas), mining from deposits below the salt dome, and heating of 
the salt dome by the final repository; thermomechanical stress on 
halite by the heat evolution of the final repository; erosion; natural 
external mechanical effects (earthquakes, vulcanism, and meteor- 
ites); and boring into the salt dome. The mined cavity of the mined 
final repository is not the subject of these investigations. The inves- 
tigations lead to the conclusion that the release of final repository 
products can be excluded with great probability. 


2073 (P2—80-147754) Assessment of waste management 
of volatiie radionuclides. Technical note. Altomare, P.M.; 
Barbier, M.; Lord, N.; Nainan, D. (Mitre Corp., McLean, 
VA (USA). METREK Div.). May 1979. Contract EPA-68- 
01-3997. 125p. NTIS, PC A06/MF AO1. 

This document presents a review of the technologies for 
waste management of the volatile radionuclides of iodine-129, kryp- 
ton-85, tritium, and carbon-14. The report presents an estimate of 
the quantities of these volatile radionuclides as are produced in the 
nuclear power industry. The various technologies as may be used, 
or which are under investigation, to immobilize these nuclides and 
to contain them during storage, and in disposal are discussed. Also, 
the alternative disposal options as may be applied to isolate these 
radioactive waste from the human environment are presented. 


2074 (PNL—3484) Investigation of metallic, ceramic, 
and polymeric materials for engineered barrier applications in 
nuclear-waste packages. Westerman, R.E. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Oct 1980. Con- 
tract AC06-76RL01830. 119p. NTIS, PC A06/MF AOl. 

An effort to develop licensable engineered barrier systems 
for the long-term (about 1000 yr) containment of nuclear wastes 
under conditions of deep continental geologic disposal has been un- 
derway at Pacific Northwest Laboratory since January 1979, under 
the auspices of the High-Level Waste Immobilization Program. In 
the present work, the barrier system comprises the hard or structur- 
al elements of the package: the canister, the overpack(s), and the 
hole sleeve. A number of candidate metallic, ceramic, and polymer- 
ic materials were put through mechanical, corrosion, and leaching 
screening tests to determine their potential usefulness in barrier- 
system applications. Materials demonstrating adequate properties in 
the screening tests will be subjected to more detailed property tests, 
and, eventually, cost/benefit analyses, to determine their ultimate 
applicability to barrier-system design concepts. The following mate- 
rials were investigated: two titanium alloys of Grade 2 and Grade 
12; 300 and 400 series stainless steels, Inconels, Hastelloy C-276, ti- 
tanium, Zircoloy, copper-nickel alloys and cast irons; total of 14 ce- 
ramic materials, including two grades of alumina, plus graphite and 
basalt; and polymers such as polyamide-imide, polyarylene, polyi- 
mide, polyolefin, polyphenylene sulfide, polysulfone, fluoropo- 
lymer, epoxy, furan, silicone, and ethylene-propylene terpolymer 
(EPDM) rubber. The most promising candidates for further study 
and potential use in engineered barrier systems were found to be 
rubber, filled polyphenylene sulfide, fluoropolymer, and furan de- 
rivatives. 
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2075 (PNL—3496) Determining criteria for the disposal 
of iodine-129. Burger, L.L. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Oct 1980. Contract AC06- 
76RL01830. 33p. NTIS, PC A03/MF AOl1. 

The basic consideration in the disposal of the '*°I produced 
by the nuclear power industry is that humans must be protected 
from unacceptable radiation risks. Existing standards prescribe 
maximum concentrations in air and water and, more recently, a 
maximum release per unit of electrical power production. The 
global quantity, distribution, and rate of movement cf '7I (natural 
iodine), naturally produced '*°I, and anthropogenic '°I are exam- 
ined. The '9I released earlier as a result of nuclear activities over 
the past few decades is not uniformly dispersed. But the possibility 
of much greater dispersion exists and, therefore, of much greater 
dilution than was previously attempted. The potential for dilution 
with respect to either the ‘91 concentration or the '*°I/'"I ratio 
far exceeds the minimum required for acceptable exposure to man- 
kind. For utilizing the dilution principle, it is preferable to package 
and dispose of '°I separately from other fission products. The deep 
ocean is seen to be the logical location for ultimate disposal. A set 
of 14 basic items is described that can be used to set criteria for 
storage and disposal of '?°I. It is suggested that preliminary stand- 
ards be developed on these and perhaps other items to apply to (1) 
temporary storage and transportation, (2) disposal to a dry environ- 
ment with a time limitation on calculated behavior, and (3) disposal 
to the deep ocean with complete release permitted in 10° yr. Early 
quantification of some of these items will permit better decisions on 
further research and development needed for iodine removal or 
control, fixation, and disposal. 


2076 (PNL—3522) Low leach rate glasses for immobili- 
zation of nuclear wastes. Chick, L.A.; Buckwalter, C.Q. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Oct 1980. Contract AC06-76RL01830. 27p. NTIS, PC A03/ 
MF AOI. 

Improved defense and commercial waste glass have about 
one order of magnitude lower leach rates at 90°C in static deion- 
ited water than reference glasses. This durability difference dimin- 
ishes as the leaching temperature is raised, but at repository tem- 
perature less than 150°C, the improved compositions would have 
considerable advantages over reference glases. At the melting tem- 
peratures necessary for most of the high-durability glasses, volatility 
was found to be higher than that experienced in processing current 
reference glases. Higher volatilities might be compensated for by 
specific design of the off-gas system for improved off-gas treatment 
and volatile materials recovery. 6 figures, 2 tables. 


2077 (PNL-SA—8840) Dumping of low-level radioactive 
waste in the deep ocean. Templeton, W.L. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). 1980. Contract 
AC06-76RL01830. 18p. (CONF-801063—4). NTIS, PC 
A02/MF AOl. 

From International symposium on the impacts of radionu- 
clide releases into the marine environment; Vienna, Austria (6 Oct 
1980). 

Two international agreements relate to the dumping of pack- 
aged radioactive waste into the oceans - the Convention on the 
Prevention of Marine Pollution by Dumping Wastes and Other 
Matter of 1972 (London Convention) and the Multilateral Consulta- 
tion and Surveillance Mechanism for Sea Dumping of Radioactive 
Waste of 1977 under the Organization for Economic Co-operation 
and Development (OECD). The International Atomic Energy 
Agency was given the responsibility to define high-level radioac- 
tive wastes which are unsuitable for dumping in the oceans and to 
make recommendations for the dumping of other radioactive 
wastes. A revised Definition and Recommendations was submitted 
and accepted by the London Convention. This paper reviews the 
technical basis for the Definition and describes how it has been ap- 
plied to the radiological assessment of the only operational dump- 
ing site in the North East Atlantic. 


2078 (RFP—3022) Initial testing of pilot scale equip- 
ment for soil decontamination. Garnett, J.E.; Mitchell, D.L.; 
Faccini, P.T. (Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant). 17 Oct 1980. Contract AC04- 
76DP03533. 19p. NTIS, PC A02/MF AOI1. 
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Pilot scale equipment was evaluated to determine the feasi- 
bility of its application to a soil decontamination process. Tests 
were conducted both at Rocky Flats with plutonium-contaminated 
soil, and offsite by equipment manufacturers using noncontaminated 
soil. Equipment evaluation tests indicated the feasibility of the proc- 
ess concept and proved the need for pilot plant scale process devel- 
opment. 


2079 (RHO-BWI-LD—25) Environmental issue identifi- 
cation for the Basalt Waste Isolation Project. Carrell, D.J.; 
Jones, K.A. (Rockwell International Corp., Richland, WA 
(USA). Energy Systems Group). Apr 1980. Contract AC06- 
77RL01030. 25p. NTIS, PC A02/MF AOl1. 

A preliminary evaluation of environmental issues is provided 
in this report. It contains summary of the thought process that was 
used during the area characterization studies for a geological re- 
pository for high-level radioactive wastes. Environmental issues are 
discussed separately for construction, operation, and long term iso- 
lation aspects of a repository in basalt. During construction the pri- 
mary environmental concerns are public perception and water re- 
sources; intermediate concerns are air quality, ecosystems, physical 
resources, and cultural and social resources. During operation, the 
primary environmental issues concern the transport of radioactive 
materials and physical resources. Long term environmental issues 
envolve water resources and borehole plugging. (DMC) 


2080 (RHO-BWI-ST—7) Engineered barrier develop- 
ment for a nuclear waste repository in basalt: an integration 
of current knowledge. Smith, M.J. (Rockwell International 
Corp., Canoga Park, CA (USA). Energy Systems Group). 
May 1980. Contract AC06-77RL01030. 647p. NTIS, PC 
A99/MF AOl1. 

This document represents a compilation of data and interpre- 
tive studies conducted as part of the engineered barriers program of 
the Basalt Waste Isolation Project. The overall objective of these 
studies is to provide information on barrier system designs, em- 
placement and isolation techniques, and chemical reactions expect- 
ed in a nuclear waste repository located in the basalts underlying 
the Hanford Site within the state of Washington. Backfills, waste- 
basalt interactions, sorption, borehole plugging, etc., are among the 
topics discussed. 


2081 (RHO-BWI-ST—8) Near-surface test facility. 
Phase I. Geologic site characterization report. Moak, D.J.; 
Wintczak, T.M. (Rockwell International Corp., Richland, 
WA (USA). Energy Systems Group). Aug 1980. Contract 
AC06-77RL01030. 234p. NTIS, PC A1l1/MF AOl1. 

The report is a description of the geology and characteriza- 
tion of the rock mass of the area in which the Phase I qualification 
tests at the Near-Surface Test Facility (NSTF) are being per- 
formed. The NSTF is located on Gable Mountain within the Han- 
ford Site near Richland, Washington. It is located in the entablature 
of the Pomona Member, an upper flow in the Columbia River 
Basalt Group, and is approximately 150 feet (47.5 meters) below the 
surface. Core logging from the instrument boreholes coupled with 
joint mapping, statistics, and other test data provided the basis for a 
detailed characterization of the 16-foot x 20-foot x 28-foot (5-meter 
x 6-meter x 9-meter) rock masses surrounding Full-Scale Heater 
Tests No. 1 and No. 2. The Pomona entablature contains three joint 
sets delineated by their degree of dip, each with apertures averag- 
ing 0.25 millimeter and having no preferred strike orientation. Al- 
though joint frequencies in the study area exceed 4 joints per foot 
(13 per meter), the rock-mass classification rating is good. 


2082 (RHO-LD—136) Summary report of waste tank 
improvement studies. Mercier, P.F. (Rockwell International 
Corp., Canoga Park, CA (USA). Energy Systems Group). 
Aug 1980. Contract AC06-77RL01030. 18p. NTIS, PC 
A02/MF AOl1. 

Conceptual studies to improve the safety of storing high- 
level defense waste in the single-shell tanks were directed toward 
methods that would not prevent retrieval of the waste. Two con- 
cepts could be beneficial: (1) provide an impervious barrier between 
the storage tanks and the biosphere, and (2) strengthen the tank 
structure. Cement grout, chemical additives, subsurface slurry 
walls, and steel sheet piling were investigated to provide the imper- 
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vious barrier. No method was found acceptable for providing as- 
sured, long-term, leak-free containment. A demonstration test of a 
chemical grout was not successful. A consultant report on subsur- 
face slurry wall construction concluded that the wall would be 
only 95% leak free at installation and repairs to assure 100% would 
not be economically feasible. Cement grouts displace soil and could 
develop considerable pressure against the side of a tank. Sheet steel 
piling would require development of a method to seal the long, 
vertical joint of adjoining sections. Conceptual studies for strength- 
ening the tank structure were directed toward providing support 
for the tank dome because of its flexibility and the magnitude of the 
soil cover load supported. The studies considered external dome 
supports, internal dome supports, and filling of the tank void 
volume. External support methods, while technically feasible, 
would require access for examination and maintenance. Internal 
supports are feasible. Filling of the tank void with crushed basalt or 
Hanford soil is feasible and would allow retrieval with currently 
planned equipment. 


2083 (RHO-SA—179) Testing of a uranium downhole 
logging system to measure in-situ plutonium concentrations in 
sediments. Kasper, R.B.; Kay, M.A.; Bruns, L.E.; Stokes, 
J.A.; Steinman, D.K.; Adams, J. (Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Oper- 
ations; IRT Corp., San Diego, CA (USA)). Nov 1980. Con- 
tract AC06-77RL01030. 36p. (CONF-801145—2). NTIS, PC 
A03/MF AOl1. 

From Geological Society of America meeting; Atlanta, GA, 
USA (17 Nov 1980). 

A prototype urainium borehole logging system, developed 
for uranium exploration, was modified for Pu assay and testing at 
the site. It uses the delayed fission neutron (DFN) method. It was 
tested in a retired Pu facility, the 216-Z-1A Crib. General agree- 
ment between laboratory determined Pu concentrations in sediment 
samples and neutron flux measurements was found for the relative 
distribution with depth. 


2084 (SAND—80-0798C) Subseabed disposal transporta- 
tion system. Allen, G.C. Jr.; Vernon, M.E.; Anderson, D.R. 
(Sandia National Labs., Albuquerque, NM (USA)). 1980. 
Contract AC04-76DP00789. 9p. (CONF-801115—16). 
NTIS, PC A02/MF AOl. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

Transportation requirements and interfaces are being consid- 
ered in the evaluation of the seabed disposal option. Technical di- 
rection and planning are on-going to ensure the development of 
major transportation systems in support of the seabed disposal 
option. Factors which affect the risk and effectiveness of transpor- 
tation are being included in site selection criteria. However, de- 
tailed development of port facilities and transport/emplacement 
equipment is still several years into the future. (DMC) 


2085 (SAND—80-1335C) Cesium migration through 
solid cores of magenta dolomite. Lynch, A.W.; Dosch, R.G. 
(Sandia National Labs., Albuquerque, NM (USA)). 1980. 


Contract AC04-76DP00789. 8p. 
NTIS, PC A02/MF AOl1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

Column-flow experiments have been conducted on Magenta 
dolomite rock taken from a potential site for radioactive waste dis- 
posal (WIPP). The results indicate qualitative agreement with re- 
sults from batch sorption coefficient (K/sub d/) measurements. In 
one experiment deionized water pre-equilibrated with crushed rock 
containing 0.1 wCi/MIl '’Cs flowed through a column with an 
average velocity of 1.1 cm/day for 18 months. The '*’Cs penetrat- 
ed approximately 0.4 cm into the column indicating a sorption coef- 
ficient of about 100 ml/g. Batch sorption experiments gave a value 
of 650 ml/g. When the water was changed to a pre-equilibrating 
groundwater and the Cs concentration was increased, both column 
and batch experiments gave values for the sorption coefficient of 
approximately 19 ml/g. Transmission electron microscopy results 
showed the Magenta samples to be primarily composed of dolomite 
and calcium sulfate and that a minor montmorillonite clay phase 
may control the retention of Cs on these rocks. 


(CONF-801124—18). 
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2086 (SAND—80-1376C) Titanate waste forms for high 
level waste: an evaluation of materials and processes. Dosch, 
R.G.; Lynch, A.W.; Headley, T.J.; Hlava, P.F. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1980. Contract 
AC04-76DP00789. 9p. (CONF-801124—4). NTIS, PC A02/ 
MF AOl. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

Emphasis in this titanate work is directed toward process 
simplicity as well as enhanced waste form stability. Titanate-based 
ceramics containing 25% by weight of waste oxides were prepared 
by a straightforward process involving direct batch contact of an 
acidic, high level liquid waste with a precursor powder, calcining 
to volatilize water and nitrates, and hot pressing (1250 to 1275°) to 
produce a fully dense ceramic. The ceramic has a rutile matrix con- 
taining waste constituents distributed in three crystalline oxide 
phases - with structure types of the mineral analogues perovskite, 
zirconolite, hollandite - and in metallic phases present in minor 
amounts as metallic blebs. Addition of boron lowered processing 
temperatures for both hot pressing and atmospheric pressure sinter- 
ing to the 925 to 975°C range. Leach rates were less than 10 pg/ 
day.cm? for waste constituents and matrix attack was negligible at 
250°C. 


2087 (SAND—80-1377C) Composite backfill materials 
for radioactive waste isolation by deep burial in salt. Nowak, 
E.J. (Sandia National Labs., Albuquerque, NM (USA)). 
1980. Contract AC04-76DP00789. 16p. (CONF-801124—6). 
NTIS, PC A02/MF AO1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

Bentonite and hectorite were found to sorb Pu(IV) and 
Am(III) from concentrated brines with distribution coefficients K/ 
sub d/ > 3000 ml/g. The permeability of bentonite to brine was 
less than 1 microdarcy at a confining pressure of 18 MPa, the ex- 
pected lithostatic pressure at the 800 m level in a salt repository. 
Getters for sorption of TcO,~ (K/sub d/ ~ 300 ml/g), IX (K/sub 
d/ = 30 ml/g), Cs (K/sub d/ = 30 ml/g) and Sr (K/sub d/ = ~ 
100 ml/g) from brines were identified. Their sorption properties are 
presented. Thermal conductivity results (>0.5 W/mK) and evi- 
dence for bentonite stability in brines at hydrothermal conditions 
are also given. It is shown by calculated estimates that a 3-ft-thick 
mixture of bentonite with other getter materials could retain Pu, 
Am, and TcO,~ for >10* years and I” for > 10° years. Another 
tailored mixture could retain Cs for ~ 600 years, Sr for ~ 700 
years, TcO, for ~ 4000 years and I” for ~ 400 years. The backfill 
can offer a significant contribution to the isolation capability of a 
waste package system. 


2088 (SAND—80-1588C) Temperature and pH effects 
on sorption properties of subseabed clay. Kenna, B.T. 
(Sandia National Labs., Albuquerque, NM (USA)). 1980. 
Contract AC04-76DP00789. 8p. (CONF-801124—12). 
NTIS, PC A02/MF AOl1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

The effect of time (1 to 14 days), temperature 20 to 60°C) 
and pH (2 to 10) on sorption of Cs, Sr, Eu, and Ba onto subseabed 
smectite clay was studied through batch equilibrium techniques. 
Sorption equilibrium was reached by all elements within four days. 
All except Cs exhibited a pH dependence. The equilibrium sorption 
distribution coefficient (K/sub d/) for Cs was inversely dependent 
on temperature (Cs, 1180/20 C, 340/160 C), whereas the others 
showed little or no dependence (Sr, 130/20 C, 170/60 C), (Eu, 1.0 
x 107/20 C, 1.1 x 107/60 C) and (Ba, 7.0 x 104/20 C, 7.9 x 104/60 
C). This would indicate that for the conditions used, the subseabed 
smectite can be considered as a viable geological release barrier. 


2089 (SAND—80-2191C) Status of Sandia HLW canis- 
ter/overpack program studies. Molecke, M.A.; Abrego, L. 
(Sandia National Labs., Albuquerque, NM (USA)). 1980. 
Contract AC04-76DP00789. 10p. (CONF-801209—S). 
NTIS, PC A02/MF AOl1. 

From 2. annual National Waste Terminal Storage (NWTS) 
information meeting; Columbus, OH, USA (9 Dec 1980). 

The focus of the Sandia program has been to identify an ex- 
tended life alloy suitable as an overpack surrounding an HLW can- 
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ister. The function of the overpack, which may be only millimeters 
thick, is corrosion resistance, not support strength. Laboratory and 
hot-cell tests are being used to measure the corrosion rates and 
assess the metallurgical behavior of selected engineered barrier ma- 
terials. Field and in situ tests and demonstrations are in the planning 
stage. Recent experimental results are reviewed, and the status of 
the various phases of this program are described. Several candidate 
alloys have been examined for corrosion behavior under environ- 
mental conditions typical of a salt repository. The prime candidate 
for long-lived overpacks, TiCode-12, has not been disqualified by 
any of the tests and overtests conducted in our investigations. How- 
ever further testing of potential failure mechanisms are being evalu- 
ated before final material selection is made. Nickel-based and 
lower-cost alloys will also be examined. This program will culmi- 
nate with large-scale overpack fabrication demonstrations and field 
testing in salt. 


2090 (SAND—80-2323C) Supplements to the release 
scenario analyses for the waste isolation pilot plant (WIPP). 
Bingham, F.W.; Merritt, M.L.; Tierney, M.S. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1980. Contract 
AC04-76DP00789. 22p. (CONF-801209—1). NTIS, PC 
A02/MF AOl1. 

From 2. annual National Waste Terminal Storage (NWTS) 
information meeting; Columbus, OH, USA (9 Dec 1980). 

This paper summarizes three analyses of long-term environ- 
mental impacts of the WIPP that were made subsequent to the pub- 
lication of the DEIS in response to agency and public comments. 
Three supplemental scenarios are described in which activity is 
transported to the biosphere by groundwater. The scenarios are en- 
titled: brine pocket rupture scenario, effects of water on domestic 
wells; and agricultural use of the Pecos River Water. 


2091 (SAND—80-2338C) Sensitivity of calculated pore 
fluid pressure to repository fracture geometry. Eaton, R.R.; 
Larson, D.E.; Korbin, C.M. (Sandia National Labs., Albu- 
querque, NM (USA)). 1980. Contract AC04-76DP00789. 8p. 
(CONF-801124—17). NTIS, PC A02/MF AO1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

Calculations have been made to predict the sensitivity of 
pore-fluid pressure to the geometry of rock fracture patterns in the 
near vicinity of nuclear waste buried in a tuff repository. The 
SHAFT 79 code (for multi-dimensional, two phase flow in porous 
medium) has been used. The repository considered contains 1.0, 2.1 
and 2.5 kW/can, canisters emplaced in welded tuff with a global 
repository loading of 75 kW/acre. The resulting calculations show 
that predicted pore fluid pressures vary from 55 bars for a homoge- 
neous, fracture-free rock mass to 5 bars for a well fractured mass. 
This order of magnitude variation shows the importance of proper- 
ly modeling fracture patterns in hard rock repository analysis. 


2092 (SAND—80-2376C) Results from the Bell Canyon 
borehole plugging test. Christensen, C.L. (Sandia National 
Labs., Albuquerque, NM (USA)). 1980. Contract AC04- 
76DP00789. 9p. (CONF-801209—2). NTIS, PC A02/MF 
A0l. 

From 2. annual National Waste Terminal Storage (NWTS) 
information meeting; Columbus, OH, USA (9 Dec 1980). 

The BHP is an integrated program involving consequence 
assessment and plug performance calculations, materials evaluation, 
instrumentation development and field testing, and interfaces direct- 
ly with other WIPP-related activities. This paper describes an in 
situ test conducted under the BHP Field Test Task. The Bell 
Canyon Test was conducted to evaluate candidate grout plugging 
mixes and plug emplacement techniques, and to assess plug per- 
formance under in-situ cure conditions. Laboratory testing of the 
brine-grout/rock combination revealed an adverse reaction between 
the brine-grout and the anhydrite. This discovery permitted a 
timely change to an additional laboratory compatibility testing pro- 
gram with an alternate fresh-water mix to permit maintenance of 
the test schedule with little delay. While cement emplacement tech- 
nology is generally adequate to satisfy repository plugging require- 
ments, plug compatibility with the host rock must be carefully as- 
sessed for each repository site. Generally accepted laboratory 
cement-testing techniques need to include flow characteristics and 
geochemical stability. 
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2093 (SAND—80-2416C(Draft)) Development of refer- 
ence conditions for geologic repositories for nuclear waste in 
the USA. Raines, G.E.; Rickertsen, L.D.; Claiborne, H.C.; 
McElroy, J.L.; Lynch, R.W. (Battelle Memorial Inst., Co- 
lumbus, OH (USA). Office of Nuclear Waste Isolation; Sci- 
ence Applications, Inc., Oak Ridge, TN (USA); Oak Ridge 
National Lab., TN (USA); Battelle Pacific Northwest Labs., 
Richland, WA (USA); Sandia National Labs., Albuquerque, 
NM (USA)). 1 Oct 1980. Contract AC04-76DP00789. 27p. 
(CONF-801124—10(Draft)). NTIS, PC A03/MF AO1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

Portions of document are illegible. 

Activities to determine interim reference conditions for tem- 
peratures, pressure, fluid, chemical, and radiation environments that 
are expected to exist in commercial and defense high-level nuclear 
waste and spent fuel repositories in salt, basalt, tuff, granite, and 
shale are summarized. These interim conditions are being generated 
by the Reference Repository Conditions Interface Working Groups 
(RRC-IWG), an ad hoc IWG established by the National Waste 
Terminal Storage Program’s (NWTS) Isolation Interface Control 
Board (I-ICB). 


2094 (SAND—80-2456C) Status of subseabed repository 
design concepts and radionuclide. Brush, L.H. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1980. Contract 
AC04-76DP00789. 12p. (CONF-801209—6). NTIS, PC 
A02/MF AO1. 

From 2. annual National Waste Terminal Storage (NWTS) 
information meeting; Columbus, OH, USA (9 Dec 1980). 

Various projects underway in support of the marine disposal 
of radioactive wastes are described. These include: geochemical 
studies on sediments; canister-related research and development ac- 
tivities; radionuclide transport studies through smectitic sediments; 
seawater-sediment interactions under near-field conditions; effects 
of a radiation field on high temperature, seawater-sediment interac- 
tions; sorption of fission products and actinides by deep-sea sedi- 
ments under far-field (below 100°C) conditions; sorption experi- 
ments using column diffusion; development of a computer code, 
IONMIG, to model the migration of radionuclides through undis- 
turbed deep-sea sediments; and planning for a field test of the labo- 
ratory measurements and computer models of radionuclide trans- 
port. (DMC) 


2095 (SAND—80-2462C) Borehole plugging test activi- 
ties in southeastern New Mexico. Hunter, T.O. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1980. Contract 
AC04-76DP00789. 8p. (CONF-801209—4). NTIS, PC A02/ 
MF AOI. 

From 2. annual National Waste Terminal Storage (NWTS) 
information meeting; Columbus, OH, USA (9 Dec 1980). 

Conclusions from these studies indicated that borehole seals 
with effective permeabilities on the order of tens of darcies would 
result in doses to maximally exposed individuals of less than 0.01% 
of natural background. In addition to overall assessments, tech- 
niques have been developed to evaluate the effectiveness of a plug/ 
formation system to block fluid flow along the axis of the borehole. 
These techniques allow the characterization of the flow region 
within or surrounding a plug. They have been applied to results 
from tests in which flow was measured around an in situ plug. Cur- 
rent emphasis has been on evaluation of cementitious grouts. Grout 
mixes with expansive cement have been developed using various 
additives and both brines and fresh water. These mixes have been 
tailored to specific rocks for use in field tests. The characteristics 
(e.g., permeability bond strength) of these mixes and associated 
rocks have been determined in the laboratory and then compared 
with in situ performance. Studies of grout feasibility have been 
coupled with strategies for assessing long-term stability. 


2096 (SAND—80-7096) Seismicity on the area of the 
Waste Isolation Pilot Plant (WIPP). Sanford, A.; Sanford, 
S.; Wallace, T.; Barrows, L.; Sheldon, J.; Ward, R.; Johan- 
sen, S.; Merritt, L. (New Mexico Inst. of Mining and Tech- 
nology, Socorro (USA). Dept. of Geoscience; Sandia Na- 
tional Labs., Albuquerque, NM (USA)). May 1980. Con- 
tract AC04-76DP00789. 80p. NTIS, PC A05/MF AOI. 
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Since April 1974, New Mexico Institute of Mining and 
Technology (NMIMT) has operated a short-period vertical-compo- 
nent seismograph 7 km from the center of the WIPP site. Peak 
magnifications ranged from 405 K to 1400 K. In the time period 
from April 1974 to February 1979, approximately 500 earthquakes 
were recorded by the instrument to distances as great as 660 km. 
With the aid of readings from stations operated by other organiza- 
tions, epicenters and magnitudes for 159 earthquakes within about 
300 km of the WIPP site were obtained. The greatest concentration 
of seismic activity is centered on the Central Basin Platform. This 
zone of activity, approximately 120 km in a NS direction and 100 
km in an EW direction, approaches to within 60 km of the site. 
Other significant clusters of earthquakes occur near Synder, Big 
Springs and Valentine, Texas. Comparable levels of earthquake ac- 
tivity are observed within 100, 200, and 300 km of the site. Most 
reported Quaternary faulting lies to the west of 104.3°W longitude. 
Comparable levels of activity were observed to the east and west of 
this longitude indicating the observed distribution of earthquake ac- 
tivity is probably not representative of the long-term (500,000 
years) seismicity of the region. Several lines of evidence suggest 
that most earthquakes from the Delaware Basin eastward are in- 
duced by the production of hydrocarbons, but absolutely convinc- 
ing proof is lacking. If due to natural tectonic forces, an extrapola- 
tion of the observed earthquake-frequency relation indicates an 
earthquake of magnitude 5 1/2 is possible somewhere within 300 
km of the site each 100 years. 


2097 (SAND—80-7123) Socioeconomic study for the 
proposed waste isolation pilot plant. (Adcock (Larry) and 
Associates, Albuquerque, NM (USA)). Oct 1980. Contract 
AC04-76DP00789. 255p. NTIS, PC Al2/MF AOl. 

This document presents the historical and existing socioeco- 
nomic conditions in the vicinity of the proposed plant, projected 
changes in those conditions with and without the plant, and an out- 
line of the various techniques used to make these projections. The 
analysis predicts impacts on the general economy in the area near 
the plant and on employment, personal income, population, social 
structure, the private economic sector, housing, land use, communi- 
ty services and facilities, and local government finances. Among 
the most important results are the following predictions: The econ- 
omy of the area will derive $165 million directly and indirectly 
during the first 7.5 years of the project. After that, it will derive 
about $21 million directly and indirectly during each year of full 
operation. About 2100 jobs will be created directly and indirectly 
at the peak of the construction and about 950 jobs during the full 
operation. A net in-migration will occur: about 2250 people at the 
peak of the construction and about 1000 people during operation. A 
housing shortage may begin in Carlsbad in 1981 or 1982 and last for 
about 2 years. 


2098 (UCID—18685) Reference repository design con- 
cept for bedded salt. Carpenter, D.W.; Martin, R.W. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore 
Lab.). 8 Oct 1980. Contract W-7405-ENG-48. 313p. NTIS, 
PC Al4/MF AOl1. 

A reference design concept is presented for the subsurface 
portions of a nuclear waste repository in bedded salt. General geo- 
logic, geotechnical, hydrologic and geochemical data as well as de- 
scriptions of the physical systems are provided for use on generic 
analyses of the pre- and post-sealing performance of repositories in 
this geologic medium. The geology of bedded salt deposits and the 
regional and repository horizon stratigraphy are discussed. Struc- 
tural features of salt beds including discontinuities and dissolution 
features are presented and their effect on repository performance is 
discussed. Seismic hazards and the potential effects of earthquakes 
on underground repositories are presented. The effect on structural 
stability and worker safety during construction from hydrocarbon 
and inorganic gases is described. Geohydrologic considerations in- 
cluding regional hydrology, repository scale hydrology and several 
hydrologicai failure modes are presented in detail as well as the hy- 
drological considerations that effect repository design. Operational 
phase performance is discussed with respect to operations, ventila- 
tion system, shaft conveyances, waste handling and retrieval sys- 
tems and receival rates of nuclear waste. Performance analysis of 
the post sealing period of a nuclear repository is discussed, and pa- 
rameters to be used in such an analysis are presented along with 
regulatory constraints. Some judgements are made regarding hy- 
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drologic failure scenarios. Finally, the design and licensing process, 
consistent with the current licensing procedure is described in a 
format that can be easily understood. 


2099 (UCID—18687) New developments in  meas- 
urements technology relevant to the studies of deep geological 
repositories in bedded salt. Mao, N.; Ramirez, A.L. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 
22 Oct 1980. Contract W-7405-ENG-48. 73p. NTIS, PC 
A04/MF AOl1. 

This report presents new developments in measurement tech- 
nology relevant to the studies of deep geological repositories for 
nuclear waste disposal during all phases of development, i.e., site 
selection, site characterization, construction, operation, and decom- 
mission. Emphasis has been placed on geophysics and geotechnics 
with special attention to those techniques applicable to bedded salt. 
The techniques are grouped into sections as follows: tectonic envi- 
ronment, state of stress, subsurface structures, fractures, stress 
changes, deformation, thermal properties, fluid transport properties, 
and other approaches. Several areas that merit further research and 
developments are identified. These areas are: in situ thermal mea- 
surement techniques, fracture detection and characterization, in situ 
stress measurements, and creep behavior. The available instrumen- 
tations should generally be improved to have better resolution and 
accuracy, enhanced instrument survivability, and reliability for ex- 
tended time periods in a hostile environment. 


2100 (UCRL—15299(Vol.3)) Transuranic contaminated 
waste form characterization and data base. Kniazewycz, 
B.G.; McArthur, W.C. (TERA Advanced Services Corp., 
Berkeley, CA (USA)). Jul 1980. Contract W-7405-ENG-48. 
235p. NTIS, PC Al1i/MF AOl1. 

This volume contains 5 appendices. Title listing are: technol- 
ogies for recovery of transuranics; nondestructive assay of TRU 
contaminated wastes; miscellaneous waste characteristics; accept- 
ance criteria for TRU waste; and TRU waste treatment technol- 
Ogies. 


2101 (USGS-OFR—80-1065) Rationale for geological 
isolation of high-level radioactive waste, and assessment of 
the suitability of crystalline rocks. Smedes, H.W. (Geologi- 
cal Survey, Denver, CO (USA)). 1980. Contract AI08- 
78ET44802. 92p. NTIS, PC AO5/MF AO1. 

This report summarizes the disposal objective to be met and 
the requisite geotechnical criteria to meet that objective; evaluates 
our present ability to determine whether certain criteria can be met 
and to predict whether they will continue to be met; discusses the 
consequences of failure to meet certain criteria; assesses what is 
known about how crystalline rocks meet those criteria; lists impor- 
tant gaps in our knowledge that presently preclude final assessment 
of suitability; and suggests priority research to fill those gaps. The 
report presents an elaboration of the above-stated behavior and suit- 
ability of crystalline rocks, and a rationale of site-selection in sup- 
port of the recommended prompt and intensive study of granite and 
other crystalline rocks as potentially highly suitable candidate 
media for radioactive waste disposal. An overview is presented on 
what the rocks are, where they are, and what the critical attributes 
are of various crystalline-rock terranes in the conterminous United 
States. This is intended to provide a basis to aid in selecting, first 
regions, and then sites within those regions, as candidate repository 
sites. 


2102 Status of nuclear waste management. Kittel, J.H. 
(Argonne National Lab., IL). J. Environ. Sci.; 23: No. 5, 28- 
32(Sep 1980). 

This paper discusses what nuclear waste is and where it 
comes from, what the technical strategies are for disposing of this 
waste, compares the toxicity of nuclear waste to other materials 
that are more familiar to us, and finally, comments on why it is 
taking so long to get on with the job of isolating nuclear waste per- 
manently. The author believes that the technical solutions for the 
management and disposal of high-level and low-level nuclear waste 
are adequately in hand. The issues that are delaying the implemen- 
tation of this technology are almost entirely related to sociological 
and political considerations. High-level nuclear waste can be safely 
stored and isolated through a multiple barrier approach. Although 
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it is a hazardous material and must be handled properly, its toxicity 
diminishes rapidly. It then becomes less hazardous than other mate- 
rials that we deal with everyday in routine industrial or household 
operations. The disposal of low-level waste has not attracted as 
much public attention as high-level waste management. Neverthe- 
less, it is just as important to the public. For example, the use of 
radioactive isotopes in medicine, and the many lives that are saved 
as a result, would be very greatly reduced if medical institutions 
had no place to dispose of their radioactive waste. The manage- 
ment of uranium mill tailings is similar in many technical aspects to 
low-level waste management. Institutional issues, however, have 
not become as important in the case of mill tailings disposal. 


2103 (PNL-TR—408) Behavior of radioactive wastes in- 
corporated in concrete and stored on open-air bed at 
CAMEN. Beltiore, A.; Lo Moro, A.; Orsini, T.; Panciatici, 
G. Translated from Energ. Nucl. (Milan); 27: No. 2, vp(Feb 
1980). 8p. NTIS, PC A02/MF AOl. 

A study was performed on the state of preservation of some 
400 concrete containers used to condition radioactive wastes, stored 
in the temporary open-air bed at Centro Applicazioni Militari Ener- 
gia Nucleare (CAMEN). The investigation, whose results are re- 
ported in the present note, showed the effectiveness of the adopted 
method of storing the containers in the open. 


2104 (UCRL-Trans—11550) Flow properties of rock 
salt: study on the extrapolation of test results to long time pe- 
riods. Hunsche, U. (Bundesanstalt fuer Geowissenschaften 
und Rohstoffe, Hannover (Germany, F.R.)). Dec 1979. 
Translation of 2nd interim report on research project SR 
138, February 16, 1979. 45p. Dep. NTIS, PC A03/MF AOl1. 

This report reviews the status of knowledge on temperature- 
dependent flow properties of polycrystalline rock salt as now repre- 
sented on the basis of theoretical and experimental studies. Various 
deformation mechanisms are active in steady-state creep. One of 
those mechanisms dominates in each of the different stress regions 
and thus largely determines the flow properties. Consequently, dif- 
ferent deformation laws apply under different stress conditions (e., 
a, T). Dislocation slip is active at high differential stresses above 
ca. 160 bar, but is not significant for long-duration flow. The most 
important mechanism in this regard is dislocation climb, which 
dominates at differential stresses of ca. 5 bar to ca. 160 bar. Theo- 
retical and experimental studies in this region lead to a deformation 
law of the form: €./sub s/ = A . exp (Q/sub eff//RT) . o/sup n/. 
Below ca. 5 bar, diffusion creep and grain-boundary slip with con- 
stants which depend on grain size and temperature may be the gov- 
erning deformation mechanisms. All studies indicate that the magni- 
tude of the hydrostatic pressure has only a slight influence on the 
deformation rate. 


2105 (ORNL-tr—4672) Preparations for sea disposal of 
low-level radioactive waste. Tsuchiya, M. Translated from 
Nippon Genshiryoku Gakkaishi; 20: 319-322(7 Mar 1978). 8p. 
NTIS, PC A02/MF AOl1. 

Establishment of a radioactive waste disposal system is one 
of the most important items in nuclear energy development. Among 
the wastes, low-level radioactive waste is produced in large quanti- 
ties; thus a system for its disposal has to be established as soon as 
possible. The preparation for sea disposal tests which will be car- 
ried out in the near future in order to establish a sea disposal 
system, safety evaluation of sea disposal based on the results of in- 
vestigation of the proposed sea site, the conditions which are neces- 
sary for waste disposal, and ships which may be used for the oper- 
ation are discussed. 


0530 Environmental Aspects 


REFER ALSO TO CITATION(S) 2055, 2079, 2090, 2878 


2106 (DOE/EIS—0046F(Vol.1)) Final environmental 
impact statement. Management of commercially generated ra- 
dioactive waste. Volume 1 of 3. (Department of Energy, 
Washington, DC (USA). Office of Nuclear Waste Manage- 
ment). Oct 1980. 621p. NTIS, PC E10/MF $3.50. 

This EIS analyzes the significant environmental impacts that 
could occur if various technologies for management and disposal of 
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high-level and transuranic wastes from commercial nuclear power 
reactors were to be developed and implemented. This EIS will 
serve as the environmental input for the decision on which technol- 
ogy, or technologies, will be emphasized in further research and de- 
velopment activities in the commercial waste management program. 
The action proposed in this EIS is to (1) adopt a national strategy 
to develop mined geologic repositories for disposal of commercially 
generated high-level and transuranic radioactive waste (while con- 
tinuing to examine subseabed and very deep hole disposal as poten- 
tial backup technologies) and (2) conduct a R and D program to 
develop such facilities and the necessary technology to ensure the 
safe long-term containment and isolation of these wastes. The De- 
partment has considered in this statement: development of conven- 
tionally mined deep geologic repositories for disposal of spent fuel 
from nuclear power reactors and/or radioactive fue! reprocessing 
wastes; balanced development of several alternative disposal meth- 
ods; and no waste disposal action. This EIS reflects the public 
review of and comments offered on the draft statement. Included 
are descriptions of the characteristics of nuclear waste, the alterna- 
tive disposal methods under consideration, and potential environ- 
mental impacts and costs of implementing these methods. Because 
of the programmatic nature of this document and the preliminary 
nature of certain design elements assumed in assessing the environ- 
mental consequences of the various alternatives, this study has been 
based on generic, rather than specific, systems. At such time as spe- 
cific facilities are identified for particular sites, statements address- 
ing site-specific aspects will be prepared for public review and 
comment. 


2107 (DOE/EIS—0046F(Vol.2)) Final environmental 
impact statement. Management of commercially generated ra- 
dioactive waste. Volume 2. Appendices. (Department of 
Energy, Washington, DC (USA). Office of Nuclear Waste 
Management). Oct 1980. 343p. NTIS, PC E05/MF $3.50. 

This EIS analyzes the significant environmental impacts that 
could occur if various technologies for management and disposal of 
high-level and transuranic wastes from commercial nuclear power 
reactors were to be developed and implemented. This EIS will 
serve as the environmental input for the decision on which technol- 
ogy, or technologies, will be emphasized in further research and de- 
velopment activities in the commercial waste management program. 
The action proposed in this EIS is to (1) adopt a national strategy 
to develop mined geologic repositories for disposal of commercially 
generated high-level and transuranic radioactive waste (while con- 
tinuing to examine subseabed and very deep hole disposal as poten- 
tial backup technologies) and (2) conduct a R and D program to 
develop such facilities and the necessary technology to ensure the 
safe long-term containment and isolation of these wastes. The De- 
partment has considered in this statement: development of conven- 
tionally mined deep geologic repositories for disposal of spent fuel 
from nuclear power reactors and/or radioactive fuel reprocessing 
wastes; balanced development of several alternative disposal meth- 
ods; and no waste disposal action. This volume contains appendices 
of supplementary data on waste management systems, geologic dis- 
posal, radiological standards, radiation dose calculation models, re- 
lated health effects, baseline ecology, socio-economic conditions, 
hazard indices, comparison of defense and commercial wastes, 
design considerations, and wastes from thorium-based fuel cycle al- 
ternatives. (DMC) 


2108 (DOE/EIS—0046F(Vol.3)) Final environmental 
impact statement. Management of commercially generated ra- 
dioactive waste. Volume 3. Public comments hearing board 
report. (Department of Energy, Washington, DC (USA). 
Office of Nuclear Waste Management). Oct 1980. 612p. 
NTIS, PC E10/MF $3.50. 

This EIS analyzes the significant environmental impacts that 
could occur if various technologies for management and disposui of 
high-level and transuranic wastes from commercial nuclear power 
reactors were to be developed and implemented. This EIS will 
serve as the environmental input for the decision on which technol- 
ogy, or technologies, will be emphasized in further research and de- 
velopment activities in the commercial waste management program. 
The action proposed in this EIS is to (1) adopt a national strategy 
to develop mined geologic repositories for disposal of commercially 
generated high-level and transuranic radioactive waste (while con- 
tinuing to examine subseabed and very deep hole disposal as poten- 
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tial backup technologies) and (2) conduct a R and D program to 
develop such facilities and the necessary technology to ensure the 
safe long-term containment and isolation of these wastes. The De- 
partment has considered in this statement: development of conven- 
tionally mined deep geologic repositories for disposal of spent fuel 
from nuclear power reactors and/or radioactive fuel reprocessing 
wastes; balanced development of several alternative disposal meth- 
ods; and no waste disposal action. This volume contains written 
public comments and hearing board responses and reports offered 
on the draft statement. 


2109 (K/ET—503) Characterization of the solid 
product(s) formed when UF; is released into ambient air in a 
contained volume (U). Pickrell, P.W. (Oak Ridge Gaseous 
Diffusion Plant, TN (USA)). 7 May 1980. Contract W-7405- 
ENG-26. 30p. NTIS, PC A03/MF AOl1. 

Preliminary characterization of the plume or cloud produced 
by the release of UFe into humid air and the particulates compris- 
ing this cloud has been accomplished. The explosive release was 
conducted in a vessel in which the air at atmospheric pressure was 
static and the particulate material was collected on microscope 
grids by gravitational settling. Transmission and Scanning Electron 
Microscopy (TEM and SEM) have been used to determine the size 
or range of sizes of the particles produced by the release and the 
nature of the agglomerates produced from these particles. The par- 
ticulate material was also analyzed by x-ray diffraction. The plume 
produced dispersed rapidly, completely filling the 30,000 cm® re- 
lease vessel in less than 10 sec. Settling of the particulte material 
required several hours for completion. Particles produced by the 
release were generally >1000A spheroids but some as small as 
100A were collected. The agglomerates were like those seen in 
typical smokes, i.e. catenulate or chain-like in nature and several 
microns in length, although some were less than ly in dimension. 
X-ray diffraction analysis indicated the material to be UOQ.F2 2H2O0 
while infrared absorption spectrometry indicated the presence of 
UO,** H2O in the material. These results were, of course, not for 
ephemeral species but stable, long-term products. 


0550 Regulations 


REFER ALSO TO CITATION(S) 2052, 2077, 3295 


2110 (ANL—80-69) Preliminary considerations on de- 
veloping IAEA technical safeguards for LMFBR power sys- 
tems. Persiani, P.J. (Argonne National Lab., IL (USA)). Sep 
1980. Contract W-31-109-ENG-38. 77p. NTIS, PC AOS/MF 
AOl. 

Nuclear fuel cycles safeguards should be considered in the 
dynamic context of a world deployment of various reactor types 
and varying availability of fuel-cycle services. There will be a close 
interaction between thermal-reactor cycles and the future deploy- 
ment of fast breeders. The quantitites of plutonium and the repro- 
cessing, conversion, fabrication, and storage methods of the fuel for 
the fast breeders will have a significant impact on safeguards tech- 
niques. The approach to the fast breeder fuel cycle safeguards fol- 
lows the general safeguards system approach proposed by the 
IAEA. Objective of IAEA safeguards is the detection of diversion 
of nuclear materia! and deterrence of such diversion. To achieve in- 
dependent verification of material balance accountancy requires the 
capability to monitor inventory status and verify material flows and 
quantities of all nuclear materials subject to safeguards. Contain- 
ment and surveillance measures are applied to monitor key mea- 
surement points, maintain integrity of material balance, and comple- 
ment material accountancy. The safeguards study attempts to devel- 
op a generic reference IAEA Safeguards System and explores var- 
ious system options using containment/surveillance and material ac- 
countancy instrumentation and integrated systems designs. 


2111 (DOE/AL/10752—4) Review comments on the 
report of the steering committee on waste acceptance criteria 
for the Waste Isolation Pilot Plant. Little, M.S. (New 
Mexico Health and Environment Dept., Santa Fe (USA)). 
Feb 1980. Contract AC04-78AL10752. 14p. NTIS, PC A02/ 
MF AOl1. 

General comments by the EEG on waste acceptance criteria 
(WAC) as published in recent WIPP reports are: methods to be 
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used by waste generating facilities to determine compliance with 
the WAC are lacking; provisions for inspection of the WIPP and 
the waste generating facility to determine compliance with WAC 
are needed; standardized terminology is needed in the WAC so that 
mandatory compliance is understood; some criteria apply only to 
CH- and RH-TRU wastes not to experimental high-level wastes; a 
statement should be included stating what further action would be 
taken if a contaminated waste shipment required overpacking. Spe- 
cific comments are also included on gas generation, pyrophoric ma- 
terials, toxic and corrosive materials, waste containers and over- 
backs, waste package size, surface dose rate, surface contamination, 
certification and labelling. (DMC) 


2112 (HEDL-SA—1965) Safeguards for special nuclear 
materials. Carlson, R.L. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Dec 1979. Contract 
AC14-76FF02170. 1lp. NTIS, PC A02/MF AO1. 

Safeguards, accountability, and nuclear materials are defined. 
The accuracy of measuring nuclear materials is discussed. The use 
of computers in nuclear materials accounting is described. Measures 
taken to physically protect nuclear materials are described. 


2113 (RFP—3078) Limit of error - who needs it. Ferris, 
Y.M. (Rockwell International Corp., Canoga Park, CA 
(USA). Energy Systems Group). 1980. Contract AC04- 
76DP03533. 9p. NTIS, PC A02/MF AO1. 

The regulations of the Nuclear Regulatory Commission 
(NRC) and the orders of the Department of Energy (DOE) require 
that a limit of error (LE) be calculated for inventory differences 
(ID), for shipper/receiver differences, for transfer of nuclear mate- 
rials and for almost any other item requiring a measurement. With 
such important governmental bodies as the NRC and DOE requir- 
ing such an expensive, time-consuming, labor intensive effort, the 
immediate reaction is that LE must be a really powerful tool for 
decision making - maybe even the most powerful tool. There is 
even a strong temptation to equate this requirement with the 
statistician’s request that every measurement be accompanied by a 
standard deviation so that the user knows how to evaluate the 
value of the measurement. There is a further temptation to assume 
that by calculating a LEID for every facility, one creates a stand- 
ard of comparison for all facilities. There is the ultimate temptation 
to believe that if the inventory difference or shipper/receiver differ- 
ence is within the LE there is absolutely nothing to worry about. 
While some truth exists in each of the above premises, there is a 
real risk in blindly comparing LE’s, quoting them to explain inven- 
tory differences, or even requiring them. This paper endeavors to 
explain what a limit of error is, what it can be useful for, what it 
should be used for and who needs it for what purposes. 


2114 (SAND—79-1703) Mass memory formatter subsys- 
tem of the adaptive intrusion data system. Corlis, N.E. 
(Sandia National Labs., Albuquerque, NM (USA)). Sep 
1980. Contract AC04-76DP00789. 77p. NTIS, PC A0S/MF 
AOl. 

The Mass Memory Formatter was developed as part of the 
Adaptive Intrusion Data System (AIDS) to control a 2.4-megabit 
mass memory. The data from a Memory Controlled Processor is 
formatted before it is stored in the memory and reformatted during 
the readout mode. The data is then transmitted to a NOVA 2 mini- 
computer-controlled magnetic tape recorder for storage. Tech- 
niques and circuits are described. 


2115 Proceedings, annual meeting--Institute of Nuclear 
Materials Management, 20th, 1979. (Inst of Nucl Mater 
Manage, Piketon, Ohio). Nuci. Mater. Manage.; 8: vp(1979). 
The proceedings contain 83 papers, of which 72 are indexed 
separately. In general, papers deal with the field of nuclear materi- 
als management. Various aspects of safeguard systems are presented 
and new instrumentation and surveillance systems are discussed. 
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2116 (UCRL—84474) Metal coatings for laser fusion 
targets by electroplating. Illige, J.D.; Yu, C.M.; Letts, S.A. 
(California Univ., Livermore (USA). Lawrence Livermore 
National Lab.). 26 Aug 1980. Contract W-7405-ENG-48. 
23p. (CONF-801037—23). NTIS, PC A02/MF AOl. 

From American Vacuum Society conference; Detroit, MI, 
USA (13 Oct 1980). 

Metal coated laser fusion targets must be dense, uniform 
spherically symmetric to within a few percent of their diameters 
and smooth to better than a few tenths of a micron. Electroplating 
offers some unique advantages including low temperature deposi- 
tion, a wide choice of elements and substantial industrial plating 
technology. We have evaluatd electroless and electroplating sys- 
tems for gold and copper, identified the factors responsible for 
small grain size, and plated glass microspheres with both metals to 
achieve smooth surfaces and highly symmetric coatings. We have 
developed plating cells which sustain the microspheres in continu- 
ous random motion during plating. We have established techniques 
for deposition of the initial conductive adherent layer on the glass 
microsphere surface. Coatings as thick as 15 ym have been made. 
The equipment is simple, relatively inexpensive and may be adopted 
for high volume production of laser fusion targets. 


0603 By-products 


2117 (BNL--28441) HYFIRE: a tokamak- high-tem- 
perature electrolysis system. Lazareth, O.W.; Fillo, J.A.; 
Powell, J.R. (Brookhaven National Lab., Upton, NY 
(USA)). 1980. Contract AC02-76CH00016. 4p. (CONF- 
801011—41). NTIS, PC A02/MF AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

Brookhaven National Laboratory is involved in a conceptual 
design study of a commercial nuclear power system which utilizes 
high-temperature electrolysis to produce synthetic fuels. The 
system is called HYFIRE. It includes a tokamak fusion power reac- 
tor supplying electrical and thermal energy to an array of electro- 
lytes. The electrolytes produce hydrogen which can be used either 
directly as a fuel or in the production of hydrocarbons. The pur- 
pose of the study is to provide a mechanism for DOE to further 
assess the commercial potential of fusion using a tokamak reactor to 
produce synthetic fuel. The HYFIRE design is based on the toka- 
mak commercial power reactor, STARFIRE. STARFIRE uses the 
deuterium/tritium/lithium fuel cycle. The HYFIRE study assumes 
the plasma shape and characteristics of STARFIRE study but uses 
a different blanket design. This study is particularly interested in 
the possibility of using the STARFIRE tokamak in the production 
of synthetic fuels. 


2118 (UCRL—83536) Tandem mirror reactor as a syn- 
thetic fuel producer. Werner, R.W. (California Univ., Liver- 
more (USA). Lawrence Livermore National Lab.). 1980. 
Contract W-7405-ENG-48. 10p. (CONF-801011—17). 
NTIS, PC A02/MF AOl1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

A scoping design is reported of a fusion reactor based on 
tandem mirror physics coupled to thermochemical processes for the 
production of hydrogen. 


2119 (UCRL—84632) Chemical engineering challenges 
in driving thermochemical hydrogen processes with the 
tandem mirror reactor. Galloway, T.R.; Werner, R.W. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Na- 
tional Lab.). 1980. Contract W-7405-ENG-48. 49p. (CONF- 
801104—4). NTIS, PC A03/MF AO1. 

From 73. annual meeting of the American Institute of 
Chemical Engineers; Chicago, IL, USA (12 Nov 1980). 

The Tandem Mirror Reactor is described and compared 
with Tokamaks, both from a basic physics viewpoint and from the 
suitability of the respective reactor for synfuel production. Differ- 
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ences and similarities between the TMR as an electricity producer 
or a synfuel producer are also cited. The Thermochemical cycle 
chosen to link with the fusion energy source is the General Atomic 
Sulfur-Iodine Cycle, which is a purely thermal-driven process with 
no electrochemical steps. There are real chemical engineering chal- 
lenges of getting this high quality heat into the large thermochemi- 
cal plant in an efficient manner. We illustrate with some of our ap- 
proaches to providing process heat via liquid sodium to drive a 
1050 K, highly-endothermic, catalytic and fluidized-bed SO; De- 
composition Reactor. The technical, economic, and safety tradeoffs 
that arise are discussed. 


0607 Waste Management 


2120 (BNL—28440) HYPERFUSE: a hypervelocity in- 
ertial confinement system for fusion energy production and 
fission waste transmutation. Makowitz, H.; Powell, J.R.; 
Wiswall, R. (Brookhaven National Lab., Upton, NY 
(USA)). 1980. Contract AC02-76CH00016. 8p. (CONF- 
801011—42). NTIS, PC A02/MF AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

Parametric system studies of an inertial confinement fusion 
(ICF) reactor system to transmute fission products from a LWR 
economy have been carried out. The ICF reactors would produce 
net power in addition to transmuting fission products. The particu- 
lar ICF concept examined is ar impact fusion approach termed 
HYPERFUSE, in which hypervelocity pellets, traveling on the 
order of 100 to 300 km/sec, collide with each other or a target 
block in a reactor chamber and initiate a thermonuclear reaction. 
The DT fusion fuel is contained in a shell of the material to be 
transmuted, e.g., '°7Cs, Sr, 191, Tc, etc. The 14-MeV fusion 
neutrons released during the pellet burn cause transmutation reac- 
tions (e.g., (n,2n), (n,a), (n,y), etc.) that convert the long-lived fis- 
sion products (FP’s) either to stable products or to species that 
decay with a short half-life to a stable product. The transmutation 
parametric studies conclude that the design of the hypervelocity 
projectiles should emphasize the achievement of high densities in 
the transmutation regions (greater than the DT fusion fuel density), 
as well as the DT ignition and burn criterion (rho R = 1.0 to 3.0) 
requirements. These studies also indicate that masses on the order 
of 1.0 g at densities of rho = 500.0 g/cm® are required for a practi- 
cal fusion-based fission product transmutation system. 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


2121 (LA-UR—80-2952) Diagnostics and performance 
oe of multikilohertz capacitors. McDuff, G.; Nunnal- 

y, W.C.; Rust, K.; Sarjeant, J. (Los Alamos Scientific Lab., 
NM (USA)). 1980. Contract W-7405-ENG-36. 21p. (CONF- 
801040—2). NTIS, PC A02/MF AOl. 

From Symposium on high energy density capacitors; Boston, 
MA, USA (30 Oct 1980). 

The observed performance of nanofarad polypropylene-sili- 
cone oil, mica paper, and polytetrafluoroethylene-silicone oil ca- 
pacitors discharged in a 100-ns, 1-kA pulse with a pulse repetition 
frequency of 1 kHz is presented. The test facility circuit, diagnostic 
parameters, and the preliminary test schedule are outlined as a basis 
for discussion of the observed failure locations and proposed failure 
mechanisms. Most of the test data and discussion presented involves 
the polypropylene-silicone oil units. 


0703 Isotopic Power Supplies 


2122 (DOE/ET/33001—T40) KIPS GDS _ teardown. 
(Sundstrand Corp., Rockford, IL (USA). Sundstrand 
Energy Systems). 12 Feb 1979. Contract AC02-77ET33001. 
48p. NTIS, PC A03/MF AOl1. 

Portions of document are illegible. 

Phase I of the Kilowatt Isotope Power System Program re- 
quired a 1000 endurance test on the Ground Demonstration System 
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(GDS). This report covers the teardown and inspection of the 
GDS after completion of over 1000 accumulated hr. After 1124.1 
hours of operation, the GDS was torn down and inspected. The 
longest continuous run was 573.9 hr. With one exception, all shut- 
downs were intentional. The unintentional shutdown was not relat- 
ed to system operation, terminating a 447.8 hr run. The unit was 
restarted and the 573.9 hr run was completed. The minimum time 
component in the GDS, the NaK filled thermal sensor, accumulat- 
ed 1043.1 operating hr. In general, the hardware was in excellent 
condition. Cases where discrepancies were noted are listed. 


2123 (LA—8362) Interactions of 7**PuO, heat sources 
with terrestrial and aquatic environments. Interim summary. 
Patterson, J.H.; Steinkruger, F.J.; Matlack, G.M. (Los 
Alamos Scientific Lab., NM (USA)). Sep 1980. Contract W- 
7405-ENG-36. 7p. NTIS, PC A02/MF AO1. 

Observations and some conclusions made of the interactions 
of *°*PuO, heat sources with terrestrial and aquatic environments 
may be used in predicting heat source behavior in the event of con- 
tact of these heat sources with land or ocean and in assessing the 
risk to the environment. These studies indicate that plutonium 
transport from the heat sources is mostly a physical process involv- 
ing the movement of extremely fine particles rather than the chemi- 
cal migration of plutonium ions. 


2124 (LA—8555-PR) General-Purpose Heat Source 
Project and Space Nuclear Safety and Fuels Program. Prog- 
ress report, May 1980. Maraman, W.J. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). Sep 1980. Contract W- 
7405-ENG-36. 24p. NTIS, PC A02/MF AOl1. 

This formal monthly report covers the studies related to the 
use of 7°*PuO, in radioisotopic power systems carried out for the 
Advanced Nuclear Systems and Projects Division of the Los 
Alamos Scientific Laboratory. The two programs involved are: 
General-Purpose Heat Source Development and Space Nuclear 
Safety and Fuels. Most of the studies discussed here are of a con- 
tinuing nature. Results and conclusions described may change as 
the work continues. 


2125 (LA—8573-PR) General-Purpose Heat Source 
Project and Space Nuclear Safety and Fuels Program. Prog- 
ress report, June 1980. Maraman, W.J. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). Oct 1980. Contract W- 
7405-ENG-36. 23p. NTIS, PC A02/MF AO1. 

This formal monthly report covers the studies related to the 
use of 7°*PuQO, in radioisotope power systems carried out for the 
Advanced Nuclear Systems and Projects Division by the Los 
Alamos Scientific Laboratory. The two programs involved are: 
General-Purpose Heat Source Development and Space Nuclear 
Safety and Fuels. Most of the studies discussed here are of a con- 
tinuing nature. Results and conclusions described may change as 
the work continues. 


2126 (LA—8582-PR) General-Purpose Heat Source 
Project and Space Nuclear Safety and Fuels Program. Prog- 
ress report, July 1980, Maraman, W.J. (comp.). (Los Alamos 
Scientific Lab., NM (USA)). Oct 1980. Contract W-74(C5- 
ENG-36. 24p. NTIS, PC A02/MF AOl. 

This formal monthly report covers the studies related to the 
use of #°*PuO. in radioisotopic power systems carried out for the 
Advanced Nuclear Systems and Projects Division by the Los 
Alamos Scientific Laboratory. The two programs involved are: 
General-Purpose Heat Source Development and Space Nuclear 
Safety and Fuels. Most of the studies discussed here are of a con- 
tinuing nature. Results and conclusions described may change as 
the work continues. Published reference to the results cited in this 
report should not be made without the explicit permission of the 
person in charge of the work. 


08 HYDROGEN 


0801 Production 
REFER ALSO TO CITATION(S) 2117, 2118, 2119, 2680 


2127 (DOE/ET/15383—6) Catalyst and process devel- 
opment for the Hz preparation from future fuel cell feed- 
stocks. Quarterly progress report, January 1-March 31, 1979. 
Yarrington, R.M.; Feins, I.R.; Hwang, H.S.; Mayer, C.P. 
(Engelhard Minerals and Chemicals Corp., Edison, NJ 
(USA). Engelhard Industries Div.). Apr 1979. Contract 
ACO03-78ET 15383. 46p. NTIS, PC A03/MF AO1. 

Phase I of this contract, which involved preliminary catalyst 
and process evaluations, has been completed with a decision to 
pursue an autothermal type reforming process in which the reac- 
tants, steam and oil, are preheated to reacting temperature by par- 
tial oxidation of the reactants over a monolithic catalyst upstream 
of the high temperature steam reformer. Five commercial steam re- 
forming catalysts were evaluated in short tests to indicate initial 
aging. Methane leakage in the range of 2.4 to 3.1% was noted with 
these catalysts in the hydrogen assisted steam reforming of No. 2 
oil at about 1650°F. An experimental Engelhard catalyst was slight- 
ly more active than the commercial catalysts with a methane leak- 
age of about 1.2% under similar conditions. The catalytic partial 
oxidation of No. 2 oil was carried out over a monolithic catalyst 
containing Pt/Pd/Rh. At the space velocities used, some light hy- 
drocarbon leakage was noted. However, operation without carbon 
plugging in the monolith was accomplished at an O2/C molar ratio 
of 0.31. The results from these runs with No. 2 oil are being used to 
design an autothermal reactor with a monolithic catalytic partial 
oxidation preheater. Pure methanol was steamed reformed over a 
commercial low temperature shift catalyst at 525°F in a 900 hour 
aging run. Methanol conversion was essentially 100% throughout 
the period of the test. In the presence of 5% higher alcohols, the 
low temperature shift catalyst is rapidly deactivated. The use of 
Pd/Al.Os catalyst upstream of the shift catalyst was not effective in 
preventing this deactivation with this very high level of higher al- 
cohols. 


2128 (DOE/ET/15383—9) Catalyst and process devel- 
opment for the H2 preparation from future fuel cell feed- 
stocks. Quarterly progress report, April 1-June 30, 1979. Yar- 
rington, R.M.; Feins, I.R.; Hwang, H.S.; Mayer, C.P. (En- 
gelhard Minerals and Chemicals Corp., Edison, NJ (USA). 
Engelhard Industries Div.). Jul 1979. Contract AC02- 
78ET 15383. 39p. NTIS, PC A03/MF AOl. 

Phase I of this contract, which involved preliminary catalyst 
and process evaluations, has been completed. A decision has been 
made to pursue the autothermal reforming process during the re- 
mainder of this contract as the most likely process for producing 
hydrogen for fuel cells from No. 2 oil. The basis for this decision is 
presented in this report. Work on Phase II of this contract, which 
involves catalyst preparation and development, was started during 
the quarter. As part of an Engelhard cost contribution, catalyst 
samples were prepared for potential use in the steam reforming sec- 
tion of the ATR. These catalysts, after steam treatment at high tem- 
peratures, are being screened for steam reforming activity using 
ethane as a model compound. Those samples passing this screening 
test will be evaluated in an ATR catalyst screening unit which was 
assembled during the quarter. Preliminary work on supporting stud- 
ies was started with the vse of a thermogravimetric apparatus to 
measure coke laydown using ethylene as a model compound. 


2129 (DOE/ET/15383—12) Catalyst and process devel- 
opment for hydrogen preparation from future fuel cell feed- 
stocks. Quarterly report July 1-September 30, 1979. Yarring- 
ton, R.M.; Feins, I.R.; Hwang, H.S.; Mayer, C.P. (Engel- 
hard Minerals and Chemicals Corp., Edison, NJ (USA). En- 
gelhard Industries Div.). Oct 1979. Contract AC02- 
78ET15383. 42p. NTIS, PC A03/MF AOl1. 

Work continued in the effort to develop catalysts and a 
process for the production of hydrogen from heavier fuels. Prog- 
ress was made in developing the calculations required to compare 
the experimental results from the autothermal reforming of No. 2 
oil with those predicted by thermodynamic equilibrium. A comput- 
er program called ATR-6 facilitates these calculations. A prescreen- 
ing test is being developed to study steam reforming catalysts under 
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controlled conditions with mixtures of pure compounds. A gas 
chromatograph was installed and some preliminary runs with 
ethane were made. A screening test was developed to evaluate 
steam reforming catalysts under autothermal reforming conditions. 
During this development work, it was demonstrated that a mono- 
lithic CPO catalyst could be started under rich conditions. The 
catalytic partial oxidation of No. 2 oil produced considerable quan- 
tities of olefins (including butadiene) and unreacted oil was also ob- 
served. In preliminary runs it was shown that this small test unit 
was not adiabatic. These early tests also demonstrated that a rhodi- 
um containing catalyst is better for steam reforming olefins than a 
nickel containing catalyst. By adding heat to the reformer section in 
the amount to compensate for heat losses from this small unit, cata- 
lysts could be tested under conditions to be expected from an adia- 
batic rig. By operating at higher space velocities (about 21,000 V/ 
Hr/V¢c) it is possible to distinguish among catalysts during a test 
lasting 5 to 10 hours. 


2130 (PB—80-146269) Biological and synthetic systems 
for production of hydrogen from water. Semi-annual progress 
report 1 Mar-31 Aug 79. Krasna, A.I. (Columbia Univ., New 
York (USA). Dept. of Biochemistry). Aug 1979. 9p. NTIS, 
PC A02/MF AOI. 

The focus of this research is the production of hydrogen 
from water to organic compounds using light as the source of 
energy. Two systems are studied for producing hydrogen from 
water: the use of intact hydrogenase containing algae; and the use 
of spinach chloroplasts coupled to hydrogenase or synthetic cata- 
lysts. Since both systems produce oxygen by photolysis of water, a 
major objective is to develop methods for continuous removal of 
oxygen which will permit sustained production of hydrogen. The 
report describes photoproduction of hydrogen by intact algae; a 
coupled system of chloroplasts and hydrogenase; and the develop- 
ment of partial and completely synthetic systems for photoproduc- 
tion of hydrogen. The report refers to recent publications describ- 
ing this research and related studies in greater detail. 


2131 Thermochemical generation of hydrogen and 
oxygen from water. Robinson, P.R.; Bamberger, C.E. (to 
Dept. of Energy). US Patent Application 119,738. 8 Feb 
1980. 13p. 

A thermochemical cyclic process for the production of hy- 
drogen exploits the reaction between sodium manganate (NaMnO») 
and titanium dioxide (TiO2) to form sodium titanate (Na2TiOs), 
manganese (II) titanate (MnTiOs;) and oxygen. The titanate mixture 
is treated with sodium hydroxide, in the presence of steam, to form 
sodium titanate, sodium manganate (III), water and hydrogen. The 
sodium titanate-manganate (III) mixture is treated with water to 
form sodium manganate (III), titanium dioxide and sodium hydrox- 
ide. Sodium manganate (III) and titanium dioxide are recycled fol- 
lowing dissolution of sodium hydroxide in water. 


09 OTHER SYNTHETIC AND NATURAL 
FUELS 


0901 Hydrocarbon Fuels 


REFER ALSO TO CITATION(S) 2182 


2132 (DOE/ET/14696—T4) Peat biogasification devel- 
opment program. Quarterly progress report No. 4, July 1- 
September 30, 1980. (Dynatech Corp., Cambridge, MA 
(USA)). 15 Oct 1980. Contract ACO01-79ET14696. 24p. 
NTIS, PC A02/MF AOl. 

During this reporting period preliminary data were taken for 
the kinetic models necessary for a peat biogasification process. A 
limited number of batch experiments were conducted to obtain rate 
data for the solubilization kinetic model. The analysis of the pre- 
treatment batch tests was slowed down this quarter because the 
High Pressure Liquid Chromatography (HPLC) solvent system was 
altered. This was done because a mass balance around the HPLC 
with the solvent system (85% H2O/15% acetonitrile) was incom- 
plete. The preliminary data indicate that the new solvent system de- 
veloped seems to be acceptable. Pretreated peat, both oxidized and 
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unoxidized, has been fermented to fuel gas with conversions up to 
20%. The fermentation experiments show that oxidation tempera- 
ture has little effect on anaerobic digestion. Continuous digesters 
were set up to obtain rate data for the fermentation model. Prelimi- 
nary process models were developed for the three phases of peat 
biogasification, namely, solubilization, oxidation, and fermentation. 
Rate data for the solubilization phase were taken, but more is 
needed to develop the model further. 


2133 (DOE/ET/20039—2) Methane generation from 
cattle residue at a dirt feedlot. Final report. Lizdas, D.J.; 
Coe, W.B.; Turk, M.; Fowler, F.S. (Hamilton Standard, 
Windsor Locks, CT (USA)). Aug 1980. Contract AC02- 
76ET20039. 156p. NTIS, PC A08/MF AO1. 

In order to investigate the feasibility of producing fuel gas 
and an energy-intensive refeed product from dirt feedlot residues 
by anaerobic fermentation, the Department of Energy awarded 
Hamilton Standard a contract to operate the Hamilton Standard 
mobile processing unit at the Monfort of Colorado Kuner feedlot. 
During the test program a stable fermentation was achieved utiliz- 
ing aged feedlot pen residue after a sufficient adaption period was 
provided. Methane yields varied considerably as a function of feed- 
stock source; as low as 1.3 cubic feet per pound of volatile solids 
from the feedlot stockpile, and as high as 3.5 cubic feet from one of 
the feedlot pens. Average yield from all pens was 2.5 cubic feed of 
methane per pound of volatile solids processed. The fermentor 
liquid effluent and dewatered effluent were acceptable to cattle as a 
feed ingredient and were used to provide one-half the daily supple- 
mental protein for two groups of twenty steers each. Weight gains 
and feed conversion were nearly the same as for cattle fed the 
normal ration. Data from the test program were used to evaluate 
the economics of producing fuel gas at a large dirt feedlot. A pre- 
liminary design for a full scale system to produce unscrubbed fuel 
gas for the Monfort Kuner feedlot was developed, from which cap- 
ital and operating costs were estimated. The production cost of fuel 
gas was then established as a function of byproduct credit given to 
the fermentor residue as a refeed product. With zero credit, gas can 
be produced at $6.30 per million Btu. When a credit is assigned to 
the refeed product based on the cost of urea as a protein source, 
the production cost falls to $2.70 per million Btu. When a credit is 
assigned to the refeed product based on the cost of cottonseed meal 
as a protein source, the production cost is -$21, indicating that the 
system produces a net income from the value of the refeed product. 


2134 (PB—80-138951) Fuel gas production from solid 
waste. Seminar paper. Wise, D.L.; Sadek, S.E.; Kispert, 
R.G. (California Univ., Berkeley (USA). Dept. of Chemical 
Engineering). Jun 1974. 25p. NTIS, PC A02/MF AO1. 

Processes developed and demonstrated to utilize the organic 
portion of refuse as a supplemental fuel are reviewed. Pyrolysis, the 
combustion of material in an oxygen deficient environment, is a po- 
tential waste disposal technique which produces one or more usable 
fuels. The development of a computer model to describe in quanti- 
tative terms the functioning of an anaerobic digestion process for 
producing methane gas from municipal solid wastes is noted, and 
process optimization is discussed. 


0902 Alcohol Fuels 


2135 (DOE/AF/10001—01) Fuel alcohol opportunities 
for Indiana. (Computer Sciences Corp., Washington, DC 
(USA)). Aug 1980. Contract ACO01-79CR10001. 282p. 
NTIS, PC A1l3/MF AOl. 

Prepared at the request of US Senator Birch Bayh, Chair- 
man of the National Alcohol Fuels Commission, this study may be 
best utilized as a guidebook and resource manual to foster the de- 
velopment of a statewide fuel alcohol plan. It examines sectors in 
Indiana which will impact or be impacted upon by the fuel alcohol 
industry. The study describes fuel alcohol technologies that could 
be pertinent to Indiana and also looks closely at how such a fuel 
alcohol industry may affect the economic and policy development 
of the State. Finally, the study presents options for Indiana, taking 
into account the national context of the developing fuel alcohol in- 
dustry which, unlike many others, will be highly decentralized and 
more under the control of the lifeblood of our society - the agricul- 
tural community. 
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2136 (MASEC-TP—80-009) On-farm production of fuel- 
alcohol in Mid-America technical and economic potential. 
Hohmann, M.A. (Mid-American Solar Energy Complex, 
Minneapolis, MN (USA)). Mar 1980. Contract AC02- 


ene 22p. (CONF-8004124—1). NTIS, PC A02/MF 
AOl. 


From 12. annual meeting of the Mid-Continent Regional Sci- 
ence Association; Lincoln, NB, USA (24 Apr 1980). 

Alcohol fuel production is suggested as an alternative to 
high energy costs for the Mid-American farmer. The steps involved 
in producing alcohol from biomass are reviewed. Fermentation 
equipment and procedures are readily available. The utilization of 
by-products for animal feeds is discussed. Combustion characteris- 
tics and chemical properties of ethanol are reviewed. Estimates are 
made of costs involved in alcohol production in the mid-west 
region. Regional agricultural consumption of gasoline is estimated 
and 3 scenarios are developed. Benefits of on-farm fuel production 
are outlined. (DMC) 


0903 Inorganic Hydrogen Compound Fuels 
REFER ALSO TO CITATION(S) 1802 
0904 Solid Waste And Wood Fuels 


REFER ALSO TO CITATION(S) 1855, 2742 


2137 (DOE/CS/20167—01) Use of waste oils to im- 
prove densified refuse derived fuels. Final report. (National 
Center for Resource Recovery, Inc., Washington, DC 
(USA)). Oct 1980. Contract AC01-76CS20167. 67p. NTIS, 
PC A04/MF AOl1. 

The preparation and properties of densified refuse-derived 
fuel (d-RDF) had previously been studied. The objectives of this 
study were the reduction of the power consumption and increase in 
the throughput of the densifier, increase in the calorific value and 
of the resistance of the d-RDF to weathering during outdoor stor- 
age. It was believed that these objectives might be achieved by 
adding waste oils to RDF just before densification. The majority of 
such oil from local sources includes spent crankcase oils with a 
high content of lead. In the work reported here, office wastes were 
shredded, air classified, and reshredded prior to feeding to an 
animal feed densifier. Water was added to the densifier feed in 
order to investigate a range of moisture contents. Waste oil (from a 
local dealer) was pumped through spray nozzles onto the densifier 
feed at controlled flows so as to investigate a range of oil contents. 
It is observed that over the practical range of waste oil contents, 
the savings in power consumption with increasing oil content are 
small. The addition of waste oil (up to 15 wt %) to the feed did not 
cause noticeable improvements in throughput rates. As expected, 
the calorific value of the fuel increases in proportion to the amount 
of waste oil. Pellets containing 13 wt % oil resulted in having a 
20% higher calorific content. Increased waste oil levels in RDF led 
to reduction in pellet lengths and densities. The addition of waste 
oil to RDF did not improve pellet water repellency. 


13 HYDRO ENERGY 
1301 Resources And Availability 


2138 (DOE/TIC—11278) Sevier Lake Basin, Utah and 
Nevada: water resources appraisal for hydroelectric licensing. 
Appraisal report. (Federal Energy Regulatory Commission, 
San Francisco, CA (USA). San Francisco Regional Office). 
Sep 1980. 64p. NTIS, PC A04/MF AOl1. 

The Sevier Lake Basin is a major land-locked drainage basin 
covering all or portions of 11 counties in southwest Utah and a 
small portion of one county in Nevada. The report provides infor- 
mation which the Federal Energy Regulatory Commission and its 
staff may use or build upon when considering matters related to hy- 
droelectric project licensing, relicensing, or recommendation for 
Federal takeover. It enables the staff and the Commission to act ex- 
peditiously on matters pertaining to the development of the hydro- 


13 HYDRO ENERGY 
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electric power potential of the Sevier Lake Basin within the limita- 
tions of other desirable water uses and environmental concerns. 
The economy of the Basin and existing water-resource and related 
land-resource developments are discussed, as well as the need for 
and a temporary survey of future development. (MCW) 


2139 (FERC—0045-2) Pit River Basin, California: water 
resources appraisal for hydroelectric licensing. Appraisal 
report. (Federal Energy Regulatory Commission, Washing- 
ton, DC (USA). Office of Electric Power Regulation). Sep 
1980. 93p. NTIS, PC A05/MF AO1. 

This report on the Pit River Basin provides information 
which the FERC and its staff may use or build upon, as appropri- 
ate, when considering matters related to hydroelectric licensing, re- 
licensing, or recommendation for Federal takeover. The Pit River 
Basin, with an area of about 6100 square miles, is located in the 
northeastern corner of California. The economy of the basin, exist- 
ing water-resources and related land-resources development, Proj- 
ect No. 233, need for development of water-resources and related 
land resources, and plans for future development are discussed. 


2140 (FERC—0062) Clark Fork-Pend Oreille River 
Basin, Montana, Idaho, and Washington: water resources ap- 
praisal for hydroelectric licensing. Appraisal report. (Federal 
Energy Regulatory Commission, Washington, DC (USA). 
Office of Electric Power Regulation). Sep 1980. 106p. 
NTIS, PC A06/MF AO1. 

This report provides information for the Federal Energy 
Regulatory Commission and its staff to build upon, as appropriate, 
when considering matters related to hydroelectric licensing, reli- 
censing, or recommendation for Federal takeover. The Clark Fork- 
Pend Oreille River basin, a major component of the Columbia 
River basin, drains western Montana, the panhandle region of 
northern Idaho, the northeastern corner of Washington, and 1,203 
square miles in southern British Columbia. The economy of the 
basin, existing water-resources and related land-resources develop- 
ment, Thompson Falls development and Kerr Project, need for fur- 
ther development of water-resources and related land-resources, 
and survey of future development of water and related resources 
are discussed in separate chapters. (MCW) 


2141 (PB—80-143480) Power from glaciers: the hydro- 
power potential of Greenland’s glacial waters. Final report. 
Partl, R. (International Inst. for Applied Systems Analysis, 
Laxenburg (Austria)). Nov 1977. 63p. NTIS PC E03/MF 
E03. 

This study of IIASA’s Energy Program aims at estimating in 
more realistic terms the available resources, the appropriate tech- 
nologies for developing them, the capital and material requirements 
for a tentative development model, and the integration of 
Greenland’s glacier power into an overall energy system of the 
future. Based on assumptions on solar radiation and the melting 
process, the annual hydropower resources of Greenland are esti- 
mated to be 500-800 TWh, i.e. almost equivalent to those of Europe 
excluding the USSR. While most elements of the power schemes 
with an installed capacity of some SGW each follow patterns of 
schemes that already exist elsewhere, no experience exists in col- 
lecting the waters melting from large glacial areas into a few power 
stations. Provided that this is feasible, the economy of the develop- 
ment depends largely on the system of energy transportation to 
consumer centers in Europe and North America. The study consid- 
ers pure electrical and mixed electrical-hydrogen systems. 


2142 (PB—80-144280) A dynamic regional impact anal- 
ysis of federal expenditures on a water and related land re- 
source project -- the Boise Project of Idaho, Part I. Direct 
economic impacts, economics subproject. Research technical 
completion report. Long, R.; Nelson, T.; Hines, G. (Idaho 
Univ., Moscow (USA). Water Resources Research Inst.). 
Mar 1979. 114p. NTIS, PC A06/MF AOI. 

Direct cost and return information is presented for the Boise 
Project, originally an irrigation and power project in southwestern 
Idaho. The Project was built by the Bureau of Reclamation from 
1910 to 1956 and is now managed for irrigation, power, recreation, 
and flood control. Irrigated acreage in the area has increased from 
51,377 acres to the current 390,000 acres with irrigation water from 
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the Boise and Payette Rivers now stored in five reservoirs. Pre- 
project crops were primarily hay, grain, and pasture crops with a 
few seed crops, fruits, and vegetables. From 1910 to 1940 there was 
little change in crop patterns with forage and cereal crops continu- 
ing to dominate percentages while overall regional output in- 
creased. The project was only marginally economically successful 
prior to 1940, however, after that date a rapid upswing occurred. 
For every dollar spent on the project after 1940 about $5 in income 
resulted with the ratio for 1973 being $9.94. 


2143 (PB—80-151301) The anticipated decision influ- 
ence period in real time reservoir operation. Doctoral thesis. 
Anderberg, L.A.W. (Colorado State Univ., Fort Collins 
(USA). Dept. of Civil Engineering). 1979. Contract DI-14- 
34-000 1-9060. 61p. NTIS, PC AA04/MF AOl1. 

A reservoir is a physical mechanism that provides a potential 
to turn an unreliable source of water into a dependable water 
supply system. A set of rules and the reservoir operator's skill and 
experience are supposed to utilize the potential of the reservoir 
such that the predetermined objectives of the system are carried 
out in the most beneficial way. The rules for operation should ide- 
ally trade off immediate benefits against future benefits to be ex- 
pected such that both the needed assurance of water and/or power 
is provided for and the potential of the reservoir is utilized most 
efficiently. Present practice in reservoir operation provides the as- 
surance implicitly by means of the Critical Period, but has not ex- 
plicit mechanism to improve the efficiency of operation. In order to 
be able to employ a mechanism to trade off immediate benefits 
agaist expected future benefits, a time frame over which the total 
benefits intermediate decisions and their associated risks can be ex- 
plicitly evaluated has to be recognized. This dissertation presents a 
logic for such a time frame, called the Anticipated Decision Influ- 
ence Period, ADIP. Within this context an analysis and discussing 
of responsive and flexible reseryoir operation rules to guide the op- 
erator in the decision-making process. 


1303 Plant Design And Operation 


2144 (DOE/ID/01570—2) Suggested performance speci- 
fications of standard modular controls for the automation of 
small hydro electric facilities. Beckwith, R.W. (Beckwith 
Electric Co., Inc., Largo, FL (USA)). Jun 1980. Contract 
AC07-76I1D01570. 149p. NTIS, PC A07/MF AOl1. 

These specifications are made available by the Department 
of Energy for the voluntary use by any person, corporation or gov- 
ernmental body in the writing of purchase specifications for the 
automatic control of small hydro generating stations, i.e., hydro 
plants ranging in size from 50 kW to 15 MW. It is believed that the 
use of these specifications will permit competition among capable 
vendors and, at the same time, assure proper and reliable operation 
of both the automation hardware and software purchased. The 
specifications are detailed to a degree which should assure the in- 
terchangeability of hardware and software from various suppliers. 
This also increases the likelihood that spare parts and service will 
be available for many years. The specifications are written in mod- 
ules, each of which can be included or excluded for ease of editing 
to match a particular application. Brief but detailed instructions are 
included for such editing. An extensive appendix gives the alterna- 
tives which were considered and reasons for the various choices 
specified. 


1304 Regulations And Licensing 


REFER ALSO TO CITATION(S) 2138, 2139, 2140 
1305 Economics And Management 


2145 (PB—80-148042) Planning of hydroelectric devel- 
opment and power grids. Ribeiro, L.; Aguilera, J.; Moamar, 
G.; Camargo, W. (HIDROSERVICE - Engenharia de Pro- 
jectos Ltda., Sao Paulo (Brazil)). 14 Jun 1979. 174p. NTIS, 
PC AA08/MF AOI. 

This is the final report of a seminar held in Peru to review 
approaches to planning hydroelectric projects. Three areas are cov- 
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ered: (1) the three steps of inventory, pre-feasibility and feasibility 
studies are treated as a coherent system, with consideration of to- 
pography, geology, engineering studies and cost-benefit and evalua- 
tion methodologies; (2) optimization of hydroelectric development 
using most successful methodologies based on experience in other 
Latin American countries; and (3) operational integration of hydro- 
thermal systems, covering all aspects of this type of system: plan- 
ning, production, and programming. 


14 SOLAR ENERGY 


REFER ALSO TO CITATION(S) 2241 


2146 (PB—80-149222) Illinois solar energy directory. 
(Illinois Inst. of Natural Resources, Springfield (USA)). Jan 
1980. 65p. NTIS, PC AA04/MF AO1. 

This Directory contains a listing of Illinois solar energy 
equipment manufacturers, distributors, installers, consultants, home 
builders, and alternative energy organizations. Discussions of con- 
sumer protection, tax credits, and Illinois solar law are included. 


1401 Resources And Availability 


REFER ALSO TO CITATION(S) 2194 


2147 (DOE/ER—0083) Validation of the guidelines for 
portable meteorological instrument packages. Task IV. Devel- 
opment of an insolation handbook and instrumentation pack- 
age. (Department of Energy, Washington, DC (USA)). Oct 
1980. 126p. NTIS, PC A07/MF AOl1. 

The purpose of this report is to show how the objective of 
developing guidelines for a solar energy related portable meteorol- 
ogy instrument package, under the auspices of the International 
Energy Agency (IEA), was carried out and preliminarily demon- 
strated and validated. A project to develop guidelines for such 
packages was initiated at IEA’s Solar Heating and Cooling of 
Buildings Program Expert's Meeting held in Norrkoping, Sweden 
in February 1976. An international comparison of resultant devices 
was conducted on behalf of the IEA at a conference held in Ham- 
burg, Federal Republic of Germany, in 1978. Results of the 1978 
Hamburg comparison of two devices and the Swiss Mobile Solar 
Radiation System, using German meteorological standards, are dis- 
cussed. The consensus of the IEA Task Group is that the objective 
of the subtask has been accomplished. 


2148 (DOE/ER—0084) Introduction to meteorological 
measurements and data handling for solar energy applications. 
Task IV-Development of an insolation handbook and instru- 
ment package. (Department of Energy, Washington, DC 
(USA). Office of Energy Research). Oct 1980. 219p. NTIS, 
PC A10/MF AOl1. 

Recognizing a need for a coordinated approach to resolve 
energy problems, certain members of the Organization for Econom- 
ic Cooperation and Development (OECD) met in September 1974 
and agreed to develop an International Energy Program. The Inter- 
national Energy Agency (IEA) was established within the OECD 
to administer, monitor and execute this International Energy Pro- 
gram. In July 1975, Solar Heating and Cooling was selected as one 
of the sixteen technology fields for multilateral cooperation. Five 
project areas, called tasks, were identified for cooperative activities 
within the IEA Program to Develop and Test Solar Heating and 
Cooling Systems. The objective of one task was to obtain improved 
basic resource information for the design and operation of solar 
heating and cooling systems through a better understanding of the 
required insolation (solar radiation) and related weather data, and 
through improved techniques for measurement and evaluation of 
such data. At the February 1976 initial experts meeting in Norr- 
koeping, Sweden, the participants developed the objective state- 
ment into two subtasks. (1) an insolation handbook; and (2) a porta- 
ble meteorological instrument package. This handbook is the prod- 
uct of the first subtask. The objective of this handbook is to pro- 
vide a basis for a dialogue between solar scientists and meteorolo- 
gists. Introducing the solar scientist to solar radiation and related 
meteorological data enables him to better express his scientific and 
engineering needs to the meteorologist; and introducing the meteo- 
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rologist to the special solar radiation and meteorological data appli- 
cations of the solar scientist enables him to better meet the needs of 
the solar energy community. 


2149 (SOLAR/0010—80/09) Environmental data for 
sites in the National Solar Data Network. (Automation In- 
dustries, Inc., Silver Spring, MD (USA). Vitro Labs. Div.). 
Sep 1980. Contract AC01-79CS30027. 261p. NTIS, PC 
A12/MF AOl1. 

The Department of Energy's National Solar Data Program 
established solar energy systems in residential and commercial 
buildings across the United States. These solar sites are linked to 
Vitro Laboratories Division’s computer in the National Solar Data 
Network (NSDN). Vitro collects and analyzes data from this net- 
work to determine the thermal performance of each of the solar 
systems. The environmental data for the NSDN are presented in 
the form of tables for each solar site. The solar sites are grouped 
into 12 zones, each of which consists of several adjacent states. The 
solar energy sites are in alphabetical sequence within each zone. 
The tables provide available meteorological data for reporting sites 
in the NSDN as follows: the insolation table presents the total, dif- 
fuse, direct, maximum, and extra-terrestrial radiation for the solar 
site. It also shows the ratio of total extra-terrestrial radiation, as a 
percent; the temperature table gives the average, daytime, night- 
time, maximum, minimum and inlet-water temperatures for the 
solar site. Additional tables are presented for some of these NSDN 
sites, supplying either wind or relative humidity data, or both. 
(MHR) 


2150 Annual available radiation for fixed and tracking 
collectors. Dickinson, W.C. (California, University, Liver- 
more, Calif.). W-7405-ENG-48. Sol. Energy; 21: 249- 
251(1978). 

Values for the long-term average annual radiation incident 
on horizontal surfaces in six US locations are tabulated, and the sig- 
nificance of these values for predicting the performance of various 
types of solar collectors is discussed. (WHK) 


1404 Environmental, Legal, And Institutional Aspects 


REFER ALSO TO CITATION(S) 2191, 2195, 3027 


2151 (BNL—28436) Environmental, health, and safety 
aspects of photovoltaics. Stang, L.G. (Brookhaven National 
Lab., Upton, NY (USA)). 1980. Contract AC02-76CH00016. 
8p. (CONF-801097—1). NTIS, PC A02/MF AOI1. 

From 1980 photovoltaic solar energy conference; Cannes, 


France (27 Oct 1980). 

During normal operation, photovoltaic (PV) systems will 
present no health concerns and only few environmental or safety 
problems. However, when one considers the entire cycle from raw 
material acquisition through ultimate disposal including abnormal 
operation, especially for the various far-term options, one encoun- 
ters points which need study and possible situations which need 
monitoring. These issues, a plan for resolving them, and preliminary 
results are discussed. Topics for study include known or suspected 
toxicity of some PV cell components, health-effects data gaps, diffi- 
culties in predicting toxicity, possible synergistic enhancement of 
trace pollutants, the effect of government regulations on the PV in- 
dustry, etc. The plan for dealing with them involves augmenting 
the existing capability at two Lead Centers with a Field Center de- 
voted entirely to these matters. Results to date, derived largely 
from workshops, indicate that the relatively few near-term health 
problems expected will be mostly occupational rather than public, 
with exposures more likely to be accidental than routine, and proc- 
ess containment and cell encapsulation playing important protection 
roles. Nevertheless, modest programs are needed to define these 
problems better, provide more health-effects information, and im- 
plement a careful detailed environmental assessment. Based on 
these considerations, vigorous PV technology development seems 
clearly warranted. 


2152 (DOE/CS/10048—T1) US solar energy policy for 
less developed countries. Russett, B. (Yale Univ., New 
Haven, CT (USA)). Oct 1980. Contract AC02-79CS10048. 
55p. NTIS, PC A04/MF AOl. 


14 SOLAR ENERGY 
1404 Environmental, Legal, And institutional Aspects 


By many different standards, solar energy is considered to 
be, at least potentially, a good thing. The assessment of its utility, 
however, typically is made on technical engineering grounds, or on 
economic standards of cost-effectiveness, without close attention to 
political and sociological implications of its use. While remaining 
sensitive to engineering and economic considerations, this report 
will concentrate on some political and sociological issues which 
will have great affect on decisions whether and how to make use of 
solar energy technology in less developed countries (LDCs). Only 
with an understanding of these issues - and with answers to some of 
the questions raised - can there be any serious effort to devise a sat- 
isfactory United States government policy for the promotion of 
solar energy applications abroad. This report, in the form of tenta- 
tive propositions outlining issues about which further information is 
required, is based on the results of interviews in the United States, 
India and the Middle East, and an analysis of various reports by 
private individuals, national and transnational organizations, and 
government agencies. 


2153 (DOE/ER—0081) Satellite power system (SPS) 
brightness due to reflected sunlight. (Boeing Aerospace Co., 
Seattle, WA (USA)). Oct 1980. Contract W-31-109-ENG- 
38. 80p. NTIS, PC A0OS/MF AOl1. 

The development and operation of a Satellite Power System 
would place very large structures in orbit around earth for several 
decades. Sunlight reflected off such structures, particularly specular 
components from large flat areas, is expected to create ground illu- 
mination that will attract observers. In order to assure that this illu- 
mination does not exceed the irradiance tolerances of the eye, re- 
flections from these satellites must be carefully controlled by vehi- 
cle orientation and surface specifications. The solar power satellite 
(SPS) at geosynchronous earth orbit (GEO) has 55 km? of glass 
covered solar cells that are oriented normal to the sun, as well as a 
1 km? microwave antenna. Transportation of construction materials 
from low earth orbit (LEO) to GEO requires 23 Orbit Transfer Ve- 
hicles (OTVs) that have 1.6 km? solar panels oriented normal to the 
sun during their 6 month transits. The Staging Base (SB) at LEO, 
that accommodates OTV fabrication and cargo transfer, consists of 
0.5 km arms protruding from a .44 km? open grid aligned with its 
orbit plane. Diffuse reflections would make the SB/OTVs readily 
discernible in the daytime and the OTVs and SPSs observable all 
night (except during eclipse). Sporadic specular glints would appear 
on the ground from the OTVs and SPSs near the midnight merid- 
ian, from the solar panel surfaces of OTVs during LEO fabrication 
around midday, and from OTVs near LEO at dawn and dusk. The 
ground level irradiance has been evaluated for several unusually 
bright configurations using the present system design. Procedures 
and results are presented and discussed. 


2154 (DOE/ER/21059—01) Satellite power system 
(SPS) initial insurance evaluation. (Marsh and McLennan, 
Inc., McLean, VA (USA); PRC Energy Analysis Co., 
McLean, VA (USA)). Sep 1980. Contract ACOI- 
77ET21059. 34p. NTIS, PC A03/MF AOl. 

The beginning of a process to educate the insurance industry 
about the Satellite Power System is reported. The report is divided 
into three sections. In the first section a general history describes 
how space risks are being insured today. This is followed by an at- 
tempt to identify the major risks inherent to the SPS. The final sec- 
tion presents a general projection of insurance market reactions to 
the Satellite Power System. 


2155 (DOE/ET/20321—1) Southeast Regional Assess- 
ment Study: an assessment of the opportunities of solar elec- 
tric power generation in the Southeastern United States. 
(Stone and Webster Engineering Corp., Boston, MA (USA); 
Baltimore Gas and Electric Co., MD (USA); Duke Power 
Co., Charlotte, NC (USA); Florida Power and Light Co., 
Miami (USA)). Jul 1980. Contract AC06-77ET20321. 334p. 
NTIS, PC A15/MF AOl1. 

The objective of this study was to identify and assess oppor- 
tunities for demonstration and large scale deployment of solar elec- 
tric facilities in the southeast region and to define the technical, 
economic, and institutional factors that can contribute to an accel- 
erated use of solar energy for electric power generation. Graphs 
and tables are presented indicating the solar resource potential, 
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siting opportunities, energy generation and use, and socioeconomic 
factors of the region by state. Solar electric technologies considered 
include both central station and dispersed solar electric generating 
facilities. Central stations studied include solar thermal electric, 
wind, photovoltaic, ocean thermal gradient, and biomass, dispersed 
facilities include solar thermal total energy systems, wind, and pho- 
tovoltaic. The value of solar electric facilities is determined in 
terms of the value of conventional facilities and the use of conven- 
tional fuels which the solar facilities can replace. Suitable cost and 
risk sharing mechanisms to accelerate the commercialization of 
,solar electric technologies in the Southeast are identified. The 
major regulatory and legal factors which could impact on the com- 
mercialization of solar facilities are reviewed. The most important 
factors which affect market penetration are reviewed, ways to ac- 
celerate the implementation of these technologies are identified, and 
market entry paths are identified. Conclusions and recommenda- 
tions are presented. (WHK) 


2156 Solar envelope. Knowles, R.L. Sol. Law Rep.; 2: 
No. 2, 263-297(Jul 1980). 

The premise that solar energy use in urban areas requires 
public assurance that all property owners have direct access to the 
sun is examined in the context of urban rebuilding and future com- 
mercial and residential development. The public policy mechanism 
for assuring solar access is a solar zoning envelope that allows the 
largest possible building bulk on a land parcel without shadowing 
neighboring properties during specified times. 


2157 Describing the solar space in a solar easement. 
Riordan, E.J.; Hiller, R.L. Sol. Law Rep.; 2: No. 2, 299- 
319(Jul 1980). 

A solar easement is proposed which specifies a series of 
points in space above the neighboring lot to approximate the lower 
boundary of the portion of the solar space being conveyed. This 
type of easement will be useful in undeveloped subdivisions, in high 
density residential areas and in existing neighborhoods where solar 
retrofitting occurs. 


2158 Simplified solar easements. Burke, K.H.; Lemons, 
B.N. Sol. Law Rep.; 2: No. 2, 321-340(Jul 1980). 

Examples of solar easements are presented which offer vary- 
ing degrees of simplicity. The help of a lawyer, if not of a survey- 
or, will usually be essential in drafting the easement. 


2159 Drafting a simple solar easement. Franta, G. Sol. 
Law Rep.; 2: No. 2, 341-346(Jul 1980). 

An example of a simple solar easement that was inexpensive 
to draft and did not require a surveyor or lawyer is presented. It 
assures adequate solar access and allows flexibility of description, 
although it may overprotect the owner in some cases. It is limited 
to residential situations. (SPH) 


2160 Legislation: federal legislation-abstracts. Sol. Law 
Rep.; 2: No. 2, 347-436(Jul 1980). 

Recent state and federal legislation related to solar energy is 
reported. US House and Senate bills are reported separately, and 
State legislation is listed by state. (WHK) 


2161 Solar policy for the 80's. Hayes, G.B.; Habib, J.B.; 
Hough, M. Washington, DC; Environmental Law Institute 
(1978). 542p. (CONF-7809207—). 

From Conference on solar policy for the 80's; Washington, 
DC, USA (11 Sep 1978). 

Recent publications by keynote speakers are presented: (1) 
Rays of Hope - The Transition to a Post-Petroleum World, by 
Denis Hayes; and (2) How to Finance the Energy Transition, by 
Amory Lovins. Section II of the conference, Legislative Reference 
Material, includes an introductory paper, Solar Energy and the 
Law, followed by specific Federal, state, and local materials. Prog- 
ress in solar development, soft energy technologies, and bio-energy 
development in North America are covered in section III, Recent 
and Imminent Technological Breakthroughs and their Economic 
Implications. Solar in the Cities of the 80's covers solar ethics 
(urban form), impact on buildings designs, building codes as bar- 
riers to solar heating and cooling of buildings, and restrictive cov- 
enants. Section V, Legal Protection of Access to Sunshine, stressed 
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solar rights. Federal Solar Programs, Environmental Impacts of 
Solar Policy, and Role of the Utilities are subjects discussed in the 
final three sections of the conference and relevant materials are pre- 
sented. A bibliography (51 references) and periodicals list (53 cita- 
tions) represent a small part of availale material on solar energy. 


2162 Thermal efficiency and taxes: the residential 
energy conservation tax credit. Hyatt, S.V. Harvard Journal 
on Legislation; 14: 281-326(1977). 

National concern over the growing American dependence 
on foreign oil has sparked interest in efforts to increase residential 
energy conservation through government incentives. Many offi- 
cials, including, most recently, President Carter in his energy ad- 
dress, have considered utilizing tax credits because they are viewed 
as a popular and effective means of stimulating private conservation 
decisions. It is argued that a residential energy conservation tax 
credit, as a budgetary item, would adversely affect the equity and 
administration of the tax system and would offer no assurance of 
significant energy savings in relation to the amount of lost tax rev- 
enues. Moreover, uncertainties about the effectiveness of any con- 
servation incentive scheme make an immediate large-scale subsidy 
program for energy conservation investments in existing homes 
unwise. A gradual expansion of pilot programs that incorporate ac- 
cumulated experience into policy decisions would reduce waste and 
increase long-term energy savings. Although it is recognized that 
direct assistance would share some of the problems of tax credits, a 
greater potential in the direct grant for influencing consumers’ deci- 
sions to conserve is seen. Direct assistance could be both more effi- 
cient and easier to administer than tax credits for residential energy 
conservation. 


1405 Solar Energy Conversion 


2163 (BNL—50898) Use of wood as an energy source in 
the state of Maine. von Foerster, T. (Brookhaven National 
Lab., Upton, NY (USA)). Sep 1978. Contract AC02- 
76CHO00016. 87p. NTIS, PC A05/MF AOl. 

A detsiled study is presented of the availability and use of 
wood as an energy resource for the State of Maine. Although there 
are no good data on the total resources of Maine's forests, the best 
estimates indicate that one could obtain about 1/2 quad (10° Btu) 
per year from thinning overstocked stands and harvesting dead 
trees; current logging operations could produce about the same 
amount of energy in the form of logging residues and thinnings, an 
amount that could be increased manyfold by intensive forest man- 
agement. The costs of wood for fuel can be estimated on the basis 
of current logging and transportation costs. The corresponding 
energy prices, while high, are competitive with current fossil fuel 
prices. Using any energy source requires not only the fuel but also 
a furnace. The total energy costs are thus not only the cost of cur- 
rent fuel use but also those of the capital investment in the furnace. 
We have estin‘ated these for systems of two sizes, one for a small 
house, the other for an apartment building or small commercial es- 
tablishment. In both cases, our estimated indicate, that woodfueled 
systems can be economically competitive. Wood is currently used 
as a fuel on a large scale in the pulp and paper industry. With some 
increase in wood harvesting efforts and some alterations of furnaces 
that industry could achieve energy self sufficiency. Other large- 
scale uses are still speculative but deserve further investigation. A 
state-owned energy corporation could serve to provide a market 
for currently wasted wood and to investigate the conversion of 
wood to other forms of energy. The combustion of wood is not as- 
sociated with environmental effects that are different kind in magni- 
tude from those associated with the combustion of fossil fuel. 


2164 (CONF-7808128—1) Potentialities of forest bio- 
mass as sources of energy. Brown, C.L. (Georgia Univ., 
Athens (USA). School of Forest Resources). 1978. Contract 
AS09-76ER00888. 26p. NTIS, PC A03/MF AOl. 

From Georgia chapter, SAF meeting; Stone Mountain, GA, 
USA (9 Aug 1978). 

An intensive system of biomass production is discussed using 
the concept of short-rotation coppice growth. The following topics 
are included: economic considerations, conversion technology, elec- 
tricity production, genetic improvements and yields, Georgia's pro- 
ductive capacity, and ecological amenities. (MHR) 
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2165 (CONF-7909152—) Microbial enzyme reactions. 
Weetall, H.H.; Bungay, H.R. (eds.). (American Society for 
Microbiology, Washington, DC; Corning Glass Works, NY 
(USA); Rensselaer Polytechnic Inst., Troy, NY (USA)). 
Apr 1980. 744p. NTIS, PC A99/MF AOI. 

From 5. joint US/USSR conference of the microbial enzyme 
reactions project of the US/USSR joint working group on the pro- 
duction of substances by microbiological means; Riga, USSR (30 
Sep 1979). 

Work performed under US/USSR agreement on science and 
technology. 

The proceedings of the joint US/USSR symposia on micro- 
bial enzyme reactions are presented. The use of microbial enzymes 
in the production of biochemicals is stressed. Papers within the 
scope of EDB are entered individually. (ACR) 


2166 (CONF-8010100—2) Feedstocks for alcohol fuel 
production. Stanley, N.E. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1980. Contract AC07-76ID01570. 5p. NTIS, 
PC A02/MF AO1. 

From Eastern Idaho alcohol production workshop; Idaho 
Falls, ID, USA (17 Oct 1980). 

An overview is presented of the potential feedstock materials 
produced in the mountain states. Data are provided on feedstock 
yields, costs, and by-product values. (MHR) 


2167 (DOE/ET/20071—T2) Production of sugarcane 
and tropical grasses as renewable energy source. Third annual 
report, 1979-1980. (Center for Energy and Environment Re- 
search, Rio Piedras (Puerto Rico)). 1980. Contract AS05- 
78ET20071. 74p. NTIS, PC A04/MF AOl1. 

Research continued on tropical grasses from Saccharum and 
related genera as sources of intensively-propagated fiber and fer- 
mentable solids. Candidate screening for short-rotation grasses was 
expanded to include six sorghum x Sudan grass hybrids developed 
by the Dekalb Company. Sugacane and napier grass yield trends in 
year 3 include: (1) Increased yields with delay of harvest frequen- 
cy; (2) lack of response to close spacing; (3) a superiority of napier 
grass over sugarcane when harvested at intervals of six months or 
less; and (4) a general superiority of the sugarcane variety NCo 310 
over varieties PR 980 and PR 64-1791. Delayed tasseling of a wild, 
early-flowering S. spontaneum hybrid enabled three crosses to be 
made in December using commercial hybrids as female parents. 
Approximately 1000 seedlings were produced. The first field-scale 
minimum tillage experiment was completed. Sordan 77 produced 
2.23 OD tons/acre/10 weeks, with winter growing conditions and a 
total moisture input of 4.75 inches. Mechanization trials included 
successful planting of napier grass with a sugarcane planter, and the 
mowing, solar-drying, and round--baling of napier grass aged three 
to six months. Production-cost and energy-balance studies were ini- 
tiated during year 3 using first-ratoon data for intensively propagat- 
ed sugarcane. Preliminary cost estimates for energy cane (sugarcane 
managed for total biomass rather than sucrose) were in the order of 
$25.46/OD ton, or about $1.70/mm Btus. 


2168 (DOE/EV—0104) Characterization of selected ap- 
plication of biomass energy technologies and a solar district 
heating and cooling system. (Oak Ridge National Lab., TN 
(USA)). Sep 1980. Contract W-7405-ENG-26. 136p. NTIS, 
PC A07/MF AOl1. 

The following systems are discussed: energy self-sufficient 
farms, wood gasification, energy from high-yield silviculture farms, 
and solar district heating and cooling. System descriptions and en- 
vironmental data are included for each one. (MHR) 


2169 (DOE/EV—0106) Environmental and economic 
evaluation of energy recovery from agricultural and forestry 
residues. (Argonne National Lab., IL (USA)). Sep 1980. 
Contract W-31-109-ENG-38. 118p. NTIS, PC A06/MF 
AOl. 


Four conversion methods and five residues are examined in 
this report, which describes six model systems: hydrolysis of corn 
residues, pyrolysis of corn residues, combustion of cotton-ginning 
residues, pyrolysis of wheat residues, fermentation of molasses, and 
combustion of pulp and papermill wastes. Estimates of material and 
energy flows for those systems are given per 10'* Btu of recovered 
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energy. Regional effects are incorporated by addressing the region- 
alized production of the residues. A national scope cannot be pro- 
vided for every residue considered because of the biological and 
physical constraints of crop production. Thus, regionalization of the 
model systems to the primary production region for the crop from 
which the residue is obtained has been undertaken. The associated 
environmental consequences of residue utilization are then assessed 
for the production region. In addition, the environmental impacts 
of operating the model systems are examined by quantifying the re- 
siduals generated and the land, water, and material requirements 
per 10’? Btu of energy generated. On the basis of estimates found in 
the literature, capital, operating, and maintenance cost estimates are 
given for the model systems. These data are also computed on the 
basis of 10’? Btu of energy recovered. The cost, residual, material, 
land, and water data were then organized into a format acceptable 
for input into the SEAS data management program. The study indi- 
cates that the most serious environmental impacts arise from residue 
removal rather than from conversion. 


2170 (DOE/EV—0114) Health effects of residential 
wood combustion: survey of knowledge and research. (Depart- 
ment of Energy, Washington, DC (USA). Office of Envi- 
— Assessments). Sep 1980. 34p. NTIS, PC A03/MF 
AOl. 

Health and safety issues related to residential wood burning 
are examined. Current research and findings are also described, and 
research status is assessed in terms of future health and safety re- 
quirements. (MHR) 


2171 (DOE/JPL/954355—80/2) Large area silicon 
sheet by EFG. Second quarterly report, April 1, 1980-June 
30, 1980. Wald, F.V. (Mobil Tyco Solar Energy Corp., 
Waltham, MA (USA)). 31 Oct 1980. Contract NAS-7-100- 
954355. 50p. NTIS, PC A03/MF AOI. 

In Machines 17 and JPL No. 1, experiments are being con- 
tinued to better understand the limitations on growth speeds over 4 
cm/minute, imposed by the details of the present cartridge design. 
Also, work is progressing on the uniform introduction of oxygen 
into high-speed growth systems and the resulting 10 cm wide 
ribbon. In the multiple furnace (3A), further progress in under- 
standing the obstacles preventing the technical features demonstra- 
tion has been made; this is reported in detail. In the characterization 
area, a principal result has been to verify the reproducibility of the 
behavior of oxygen enriched ribbon insofar as thermal processing 
during solar cell fabrication is concerned. 


2172 (DOE/JPL/954796—80/9) Analysis and evalua- 
tion in the production process and equipment area of the Low- 
Cost Solar Array Project. Wolf, M. (Pennsylvania Univ., 
Philadelphia (USA). Moore School of Electrical Engineer- 
ing). Jul 1980. Contract NAS-7-100-954796. 62p. NTIS, PC 
A04/MF AOl1. 

The solar cell metallization processes show a wide range of 
technical limitations, which influence solar cell performance. These 
limitations interact with the metallization pattern design, which is 
particularly critical for large square or round cells. To lay the basis 
for a process capability-cost-solar cell performance-value evaluation 
and trade-off study, the theoretical background of the metallization 
design-solar cell performance relationship was examined. Conclu- 
sions are presented. (WHK) 


2173 (DOE/JPL/954852—T1) Defect structure of web 
silicon ribbon. Cunningham, B.; Strunk, H.; Ast, D. (Cornell 
Univ., Ithaca, NY (USA). Dept. of Materials Science and 
Engineering). Oct 1980. Contract NAS-7-100-954852. 22p. 
NTIS, PC A02/MF AOl1. 

Web silicon ribbon has recently emerged as a material for 
the production of high efficiency solar cells. Since defects intro- 
duced during growth may influence locally minority carrier recom- 
bination rates, there is now a need to examine the defect structure 
in detail and to correlate it with electrical activity. This work de- 
scribes initial observations made on web material by EBIC and 
HVEM. Although EBIC investigations have shown that disloca- 
tions emerging at the web surface enhance minority carrier recom- 
bination rates, their density is low enough (typically 10°cm~*) to 
have only a small effect on the efficiency of the material as a solar 
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cell. Since a condition for dendritic web growth is that the den- 
drites contain at least two twin boundaries it is usual to find that 
some of these boundaries extend into the web. These boundaries are 
formed parallel to the (111) growth surface and are found to be 
sites of strong electrical activity. HVEM has been used to study the 
defect structure at the twin boundary. Two types of dislocation net- 
works lying on different [111] planes have been observed, presum- 
ably corresponding to two adjacent twin boundaries. 


2174 (DOE/JPL/954854—80/8) Phase 2 of the array 
automated assembly task for the low cost silicon solar array 
project. Final report. Petersen, R.C. (Solarex Corp., Rock- 
ville, MD (USA)). Nov mo Contract NAS- 7-100-954854. 
108p. NTIS, PC A06/MF 
Studies were ony we 1 several fundamental aspects of 
electroless nickel/solder metallization for silicon solar cells. A proc- 
ess proposed by Motorola, which precedes the electroless nickel 
plating with several steps of palladium plating and heat treatment, 
was compared directly with single step electroless nickel plating. 
Work has directed toward answering specific questions concerning 
the effect of silicon surface oxide on nickel plating, effects of ther- 
mal stresses on the metallization, sintering of nickel plated on sili- 
con, and effects of exposure to the plating solution on solar cell 
characteristics. The Motorola process was compared with simple 
electroless nickel plating in a series of parallel experiments. Results 
are presented. (WHK) 


2175 (DOE/JPL/955287—80/6) Automated solar 
module assembly line. Final report. Bycer, M. (Kulicke and 
Soffa Industries, Inc., Horsham, PA (USA)). Aug 1980. 
Contract NAS-7-100-955287. 109p. NTIS, PC A06/MF 
AOl. 

The solar module assembly machine which Kulicke and 
Soffa delivered under this contract is a cell tabbing and stringing 
machine, flexible in design, and capable of handling a variety of 
cells and assembling strings up to 4 feet long which then can be 
placed into a module array up to 2 feet by 4 feet in a series or par- 
allel arrangement, and in a straight or interdigitated array format. 
The machine cycle is 5 seconds per solar cell. This machine is pri- 
marily adapted to 3 inch diameter round cells with two tabs be- 
tween cells. Pulsed heat is used as the bond technique for solar cell 
interconnects. The solar module assembly machine unloads solar 
cells from a cassette, automatically orients them, applies flux and 
solders interconnect ribbons onto the cells. It then inverts the 
tabbed cells, connects them into cell strings, and delivers them into 
a module array format using a track mounted vacuum lance, from 
which they are taken to test and cleaning benches prior to final en- 
capsulation into finished solar modules. Throughout the machine 
the solar cell is handled very carefully, and any contact with the 
collector side of the cell is avoided or minimized. A lamp simulator 
has been used to test bonded solar cells to determine if the bonding 
operation had any degrading effect on the cell. I-V profile curves 
taken of these sample cells, before and after the bonding operation 
indicate no apparent effect on the electrical characteristics of the 
solar cell by the bonding operation. 


2176 (DOE/JPL/955491—80/4) Development of proc- 
esses for the production of solar grade silicon from halides 
and alkali metals. Phase II. Fourth quarterly report, 1 July- 
30 September 1980. Dickson, C.R.; Felder, W.; Gould, R.K. 
(AeroChem Research Labs., Inc., Princeton, NJ (USA)). 
Oct 1980. Contract NAS-7-100-955491. 22p. (AeroChem- 
TN—216). NTIS, PC A02/MF AO1. 

The objective of this program is to characterize the kinetics 
and mechanism of the formation and growth of silicon particles 
from the decomposition of silane at high temperatures. The experi- 
ments are aimed at determining the rates at which gas-phase species 
form silicon particle precursors, the time required for silane decom- 
position to produce silicon particles, and the competing rate of 
growth of silicon seed particles injected into a decomposing silane 
environment. An AeroChem high-temperature fast-flow reactor 
(HTFFR) was modified to study the decomposition of silane. Ex- 
periments are being performed at pressures from 5-760 Torr, tem- 
peratures from 600 to 1300°C, and average gas velocities of 1-100 
m s~' (i.e., reaction times from about 0 to 300 ms). A cooled inlet is 
used to inject room temperature silare into any part of the uniform 
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temperature zone of the HTFFR and a fluidized bed feed system 
will be used to inject silicon seed particles. The basic experiment 
consists of varying the position of the cooled inlet and measuring 
scattered light intensity in the observation plane to determine the 
particle size as a function of time available for silane decomposition. 
The techniques under consideration to measure average particle 
density and particle size distribution are turbidity, 90° scattering, 
polarization, forward scattering, and Mie resonances. The apparatus 
has been assembled and tested. Preliminary observations of turbi- 
dity and 90° scattering on Si particles formed from SiH, decompo- 
sition have been made. These observations indicate that the appara- 
tus and optical systems are capable of providing the detailed parti- 
cle density and size measurements necessary to describe the SiH,- 
to-particle kinetics. 


2177 (DOE/JPL/955640—80/3) Development and fab- 
rication of a solar cell junction processing system. Quarterly 
progress report No. 3, October 1980. Shiesling, R. (Spire 
Corp., Bedford, MA (USA)). Oct 1980. Contract NAS-7- 
100-955640. 18p. NTIS, PC A02/MF AOl. 

The basic objectives of the program are the following: (1) to 
design, develop, construct and deliver a junction processing system 
which will be capable of producing solar cell junctions by means of 
ion implantation followed by pulsed electron beam annealing; (2) to 
include in the system a wafer transport mechanism capable of trans- 
ferring 4-inch-diameter wafers into and out of the vacuum chamber 
where the ion implantation and pulsed electron beam annealing 
processes take place; (3) to integrate, test and demonstrate the 
system prior to its delivery to JPL along with detailed operating 
and maintenance manuals; and (4) to estimate component lifetimes 
and costs, as necessary for the contract, for the performance of 
comprehensive analyses in accordance with the Solar Array Manu- 
facturing Industry Costing Standards (SAMICS). Under this con- 
tract the automated junction formation equipment to be developed 
involves a new system design incorporating a modified, govern- 
ment-owned, JPL-controlled ion implanter into a spire-developed 
pulsed electron beam annealer and wafer transport system. When 
modified, the ion implanter will deliver a 16 mA beam of *’P* ions 
with a fluence of 2.5 x 10’ ions per square centimeter at an energy 
of 10 keV. The throughput design goal rate for the junction proces- 
sor is 10’ four-inch-diameter wafers per year. Work on the pulsed 
electron beam subsystem development is described. (WHK) 


2178 (DOE/JPL/955725—80/1) High resolution, low 
cost solar cell contact development. Quarterly technical prog- 
ress and schedule report, September 28, 1980. Mardesich, N. 
(Spectrolab, Inc., Sylmar, CA (USA)). 1980. Contract NAS- 
7-100-955725. 24p. NTIS, PC A02/MF AOl1. 

The scope of the contract covers the development and eval- 
uation of forming solar cell collector grid contacts by the MID- 
FILM process. This is a proprietary process developed by the 
Ferro Corporation which is a subcontractor for the program. The 
MIDFILM process attains line resolution characteristics of photor- 
esist methods with processing related to screen printing. The sur- 
face to be processed is first coated with a thin layer of photoresist 
material. Upon exposure to ultraviolet light through a suitable 
mask, the resist in the non-pattern area cross-links and becomes 
hard. The unexposed pattern areas remain tacky. The conductor 
material is applied in the form of a dry mixture of metal and frit 
particles which adhere to the tacky pattern area. The assemblage is 
then fired to ash the photopolymer and sinter the fritted conductor 
powder. Effort was concentrated during this period on the estab- 
lishment, optimization and identification of problem areas of the 
MIDFILM process. Progress is reported. (WHK) 


2179 (DOE/TIC—11251) Fuels and chemicals from 
woody biomass program. Fourth quarter progress report. (Oak 
Ridge National Lab., TN (USA)). Jun 1979. Contract W- 
7405-ENG-26. 72p. NTIS, PC A04/MF AOl. 

Progress is reported in species screening and selection for 
biomass plantations. Practically all research plantations are estab- 
lished. Contractors are collecting information on growth and suc- 
cess of stand establishment. Results of cultivation techniques are 
being evaluated. Information on energy expenditures in harvesting, 
collection, transport, and storage of woody biomass is being col- 
lected. Modification of cable-logging in the Southern Appalachians 
is under consideration. Chipping studies are in process. 
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2180 Energy potential of sugarcane and sweet sorghum. 
Elawad, S.H.; Gascho, G.J.; Shih, S.F. Belle Glade, FL; 
Univ. of Florida (1980). 47p. (NP—25162). 

The potential of sugarcane and sweet sorghum as raw mate- 
rials for the production of ethanol and petrochemical substitutes is 
discussed. Both crops belong to the grass family and are classified 
as C, malateformers which have the highest rate of photosynthesis 
among terrestrial plants. Large amounts of biomass are required to 
supply a significant fraction of US energy consumption. Biomass 
production could be substantially increased by including tops and 
leaves, adopting narrow row spacing and improving cultural prac- 
tices. This presents challenges for cultivating, harvesting, and haul- 
ing the biomass to processing centers. Large plants and heavy capi- 
tal investment are essential for energy production. Ethanol and am- 
monia are the most promising candidates of a biomass program. If 
sugarcane were to be used for biomass production, breeding pro- 
grams should be directed for more fermentable sugars and fiber. 
Energy research on sweet sorghum should be done with syrup va- 
rieties. Sweet sorghum needs to be incorporated with other crops 
because of its short growing season. The disposal of stillage from 
an extensive ethanol industry may pose environmental problems. 


2181 (LBL—10760, pp 9-11) Direct conversion of solar 
energy into electrical and chemical energy via photosynthetic 
models, Calvin, M.; Otvos, J. Aug 1980. 

In Chemical Biodynamics Division. Annual report 1979. 

Research on laboratory systems that mimic photosynthesis is 
briefly described. The photosynthetic membrane model is discussed, 
and photoinduced electron transfer in microemulsions and 
photoelectrochemical cells are mentioned. (WHK) 


2182 (LBL—10760, pp 13-15) Hydrocarbon-producing 
plants and their manipulation. Calvin, M.; Otvos, J.W.; Bas- 
sham, J. Aug 1980. 
In Chemical Biodynamics Division. Annual report 1979. 
Efforts in extracting hydrocarbons from Euphoria lathyrus 
and the need for genetic improvement are discussed briefly. (MHR) 


2183 (LBL—11489) Economics of sugar production with 
Trichoderma reesei Rutgers C-30. Perez, J.; Wilke, C.R.; 
Blanch, H.W. (California Univ., Berkeley (USA). Dept. of 
Chemical Engineering; California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Aug 1980. Contract W-7405- 
ENG-48;AC02-77CH00178. 27p. (CONF-8008 14—24). 
NTIS, PC A03/MF AO1. 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; San Francisco, CA, 
USA (24 Aug 1980). 

The economics of sugar production from bioconversion of 
corn stover utilizing cellulase obtained from Trichoderma reesei 
strain Rutgers C-30 were investigated. The cost of manufacturing 
sugar is 10.5 cents per pound. This reduced cost is due to cellulase 
activities ranging from 7 to 14 IU/ml from batch cultures and from 
3.5 to 6 IU/ml from continuous cultures. Hydrolysis can be carried 
out at substrate concentrations up to 25% and give product streams 
containing up to 15% sugars. This corresponds to a maximum yield 
of 86%. A sensitivity analysis indicates that sugar can be produced 
at near competitive prices from corn stover costing $0 to $50 per 
ton. By utilizing new fermentation technology, sugar at these prices 
can be used to produce 95% alcohol at a cost ranging from $1.80 to 
$3.00 per gallon. 


2184 Photoelectrochemical conversion using reaction- 
centre electrodes. Janzen, A.F. (Photochemical Research 
Associates, Inc., London, Ontario); Seibert, M. Nature 
(London); 286: 584-585(7 Aug 1980). 

Recent reports have demonstrated the possibility of using 


photoactive, biological membrane components in 
photoelectrochemical celis. Such systems have produced small pho- 
tovoltages and photocurrents. The present studies in our laborato- 
ries have led to the attachment of a much simpler biological com- 
plex, the bacterial photosynthetic reaction center isolated from 
Rhodopseudomonas sphaeroides, directly onto an SnOz electrode. 
The light-induced, primary-charge-separation processes which 
occur across the reaction-center macromolecule have been coupled 
to the electrode, and in a two-electrode configration photovoltages 
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of 70 mV and photocurrents of 0.3 4A cm~? have been observed in 
an external circuit. The phenomena are not due to December ef- 
fects, and reactor-center electrodes may serve as a model system 
for future photovoltaic devices. 


2185 (SAND—80-2225) Design, fabrication, and per- 
formance of a 20 percent efficient silicon solar cell. Rodri- 
guez, J.L.; Sexton, F.W. (Sandia National Labs., Albuquer- 
que, NM (USA)). Oct 1980. Contract AC04-76DP00789. 
26p. NTIS, PC A03/MF AO1. 

A single-crystal concentrator p* nn* silicon solar cell with 
maximum efficiency greater than 20 percent at 27°C is described. 
The intrinsic cell design has been used with several metallization 
patterns targeted for different system designs in the ten to several 
hundred suns concentration range. The design and fabrication of 
the intrinsic cell is specified. Performance data for the best cells of 
three metal patterns with the intrinsic cell are presented and dis- 
cussed. 


2186 (SERI/PR—9216-1-T1) Cadmium sulfide/copper 
selenide cell research. Copper selenide-based thin film solar 
cells. First quarterly technical progress report, June 1-Sep- 
tember 1, 1980. Mickelsen, R.A.; Stewart, J.M.; Chen, W.S. 
(Boeing Aerospace Co., Seattle, WA (USA)). 1980. Con- 
tract AC02-77CH00178. 20p. NTIS, PC A02/MF AOl. 

The objective of this program is to investigate the use of 
Cu/sub 2-x/Se to produce low cost, high efficiency photovoltaic 
solar cells. The goal is to: (1) develop a polycrystalline thin film 
photovoltaic device capable of 10% conversion efficiency, and (2) 
demonstrate feasibility of large scale production at a cost of ap- 
proximately $0.30/watt. The Cu/sub 2-x/Se films are produced by 
coevaporation of Cu and Se from separate, individually controlled 
vapor sources onto heated glass substrates. This method gives 
greater composition controllability and is readily adaptable to large 
scale production efforts. Two quartz crystal microbalances are used 
to separately monitor the Cu and Se deposition rates. The structur- 
al, electrical, and optical properties of the Cu/sub 2-x/Se films have 
been measured for deposits made on 250°C substrates. The optical 
absorption measurements shows the material having an indirect 
band gap of 1.4 ev and a direct gap of 2.2 ev. These values are for 
stoichiometric indices in the range of 0.17 = x = 0.26. Hall and 
conductivity measurements give hole mobilities in the range of 3-7 
cm?/Vsec and hole densities of the order of 4 x 10?* cm~*. For de- 
posits made on substrate at 160°C, the mobility is in the range of 3 
to 10 cm*/Vsec and hole densities on the order of 10'* to 1074 cm~$ 
for 0.1 = x S 0.3. To date, the best cell has photovoltaic charac- 
teristics of J/sub sc/ = 11.6 mA/cm*, V/sub oc/ = 460 mV, F.F. 
= 0.62 and eta = 3.3% as tested under simulated AM1 illumina- 
tion. 


2187 (SERI/TP—622-893) Combustion, pyrolysis, gasi- 
fication, and liquefaction of biomass. Reed, T.B. (Solar 
Energy Research Inst., Golden, CO (USA)). Sep 1980. Con- 
tract AC02-77CH00178. 15p. (CONF-801130—1). NTIS, PC 
A02/MF AOl1. 

From Energy from biomass; Brighton, UK (4 Nov 1980). 

All the products now obtained from oil can be provided by 
thermal conversion of the solid fuels biomass and coal. As a feed- 
stock, biomass has many advantages over coal and has the potential 
to supply up to 20% of US energy by the year 2000 and significant 
amounts of energy for other countries. However, it is imperative 
that in producing biomass for energy we practice careful land use. 
Combustion is the simplest method of producing heat from biomass, 
using either the traditional fixed-bed combustion on a grate or the 
fluidized-bed and suspended combustion techniques now being de- 
veloped. Pyrolysis of biomass is a particularly attractive process if 
all three products - gas, wood tars, and charcoal - can be used. Ga- 
sification of biomass with air is perhaps the most flexible and best- 
developed process for conversion of biomass to fuel today, yielding 
a low energy gas that can be burned in existing gas/oil boilers or in 
engines. Oxygen gasification yields a gas with higher energy con- 
tent that can be used in pipelines or to fire turbines. In addition, 
this gas can be used for producing methanol, ammonia, or gasoline 
by indirect liquefaction. Fast pyrolysis of biomass produces a gas 
rich in ethylene that can be used to make alcohols or gasoline. Fi- 
nally, treatment of biomass with high pressure hydrogen can yield 
liquid fuels through direct liquefaction. 
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2188 DOE explores solar photovoltaics. Maycock, P. 
(Dept +! Energy, Washington, DC). EPRI J.; 5: No. 7, 27- 
28( 1980). 

The Electric Power Research Institute (EPRI) balances 
DOE's $157 million program to develop solar cells that can be used 
by utilities, industries, and households with research which focuses 
on reducing the cost of solar cells enough to make them economi- 
cally feasible. Utilities will find photovoltaics attractive first be- 
cause of their ability to issue low-interest bonds. Experiments to in- 
tegrate photovoltaic systems with utility systems will be located in 
Phoenix and Dallas. The modular aspects of photovoltaics will help 
to make them attractive and will simplify their integration into ex- 
isting systems. Land-use problems can be handled by using the 
transmission-line rights-of-way. Manufacturers are expected to 
become interested as the market develops and energy-storage prob- 
lems are solved. (DCK) 


2189 Space-charge-limited current in Cu/sub x/S/CdS 
solar cells. Partain, L.D.; Armantrout, G.A.; Leong, J.; 
Warter, P. (Lawrence Livermore Lab, Calif). J. Electron. 
Mater.; 9: No. 3, 467-484(May 1980). 

A space-charge-limited current theory has been used to pro- 
vide a quantitative model. 43 refs. 


2190 Impact of screen printing on the cost of solar cell 
metallization. Taylor, W.E.; Mardesich, N.; Gay, C.F. 
(Spectrolab Inc, Sylmar, Calif). Trans. ASME; 102: No. 1, 
55-58(Feb 1980). 

A major cost element in the technology of solar cell fabrica- 
tion for space application is formation of electrical contacts by 
evaporation of metals through shadow masks. Application of con- 
ductive ink pastes by screen printing provides several mechanisms 
for cost reduction. Screen printing techniques have been developed 
for fabrication of miniature electronic circuits on ceramic sub- 
strates. 5 refs. 
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REFER ALSO TO CITATION(S) 2153, 2154, 2155, 2188, 3065 


2191 (ATR—80(7694-21)-1) Integration of photovoltaic 
units into electric utility grids: experiment information re- 
quirements and selected issues. (Aerospace Corp., El Se- 
gundo, CA (USA). Energy and Resources Div.). Sep 1980. 
Contract AC03-79ET30351. 190p. NTIS, PC A09/MF AO1. 

A number of investigations have led to the recognition of 
technical, economic, and institutional issues relating to the interface 
between solar electric technologies and electric utility systems. 
These issues derive from three attributes of solar electric power 
concepts, including (1) the variability and unpredictability of the 
solar resources, (2) the dispersed nature of those resources which 
suggest the deployment of small dispersed power units, and (3) a 
high initial capital cost coupled with relatively low operating costs. 
An important part of the DOE programs to develop new sources 
technologies, in particular photovoltaic systems, is the experimental 
testing of complete or nearly complete power units. These experi- 
ments provide an opportunity to examine operational and integra- 
tion issues which must be understood before widespread commer- 
cial deployment of these technologies can be achieved. Experimen‘s 
may also be required to explicitly examine integration, operational, 
and control aspects of single and multiple new source technology 
power units within a utility system. An identification of utility in- 
formation requirements, a review of planned experiments, and a 
preliminary determination of additional experimental needs and op- 
portunities are presented. From the many other issues that are of 
concern in the integration of photovoltaic solar energy units into 
electric utility grids, several relative to on-site systems have been 
selected for further discussion and analysis: (1) the impacts of on- 
site photovoltaic units on load duration curves and optimal genera- 
tion mixes are considered; (2) the impacts of on-site photovoltaic 
units on utility production costs, with and without dedicated stor- 
age and with and without sellback, are analyzed; and (3) current 
utility rate structure experiments, rationales, policies, practices, and 
plans are reviewed. 


ERA VOL.6,NO.2/ 294 


2192 (DOE/ER—0068) Survey of the market, supply 
and availability of gallium. Rosi, F.D. (Virginia Univ., Char- 
lottesville (USA)). Jul 1980. 20p. NTIS, PC A02/MF AOI1. 

The objective of this study was to assess the present con- 
sumption and supply of gallium, its potential availability in the sat- 
ellite power system (SPS) implementation time frame, and commer- 
cial and new processing methods for increasing the production of 
gallium. Findings are reported in detail. The findings strongly sug- 
gest that with proper long range planning adequate gallium would 
be available from free-enterprise world supplies of bauxite for SPS 
implementation. 


2193 (DOE/ET/23136—T1(Vol.2)) Energy system for 
the Georgetown University Academic building. Volume II. 
Technical analysis. Final report. (Georgetown Univ., Wash- 
ington, DC (USA)). 10 Dec 1979. Contract FGO0S5- 
79ET23136. 364p. NTIS, PC A16/MF AO1. 

The objectives of the study were (1) prove the need for a 
national exemplar for higher education energy systems, (2) identify 
an appropriate site, and (3) select the optimum energy system. The 
scope limited the study to colleges and universities in urban loca- 
tions and renewable alternative energy systems for electric power 
generation only for roof installation using available technology with 
architectural and community acceptance with the potential for 
broad applications. Justification and site selection of a national ex- 
emplar at Georgetown University are described, and the identifica- 
tion and screening process for candidate renewable energy systems 
and the selection of a photovoltaic power system are discussed. 
Conceptual designs of selected photovoltaic power systems are pre- 
sented. (WHK) 


2194 (DOE/ET/23136—T1(Vol.3)) Energy system for 
the Georgetown University academic building. Volume III. 
Appendices. Final report. (Georgetown Univ., Washington, 
DC (USA)). 10 Dec 1979. Contract FG05-79ET23136. 
332p. NTIS, PC A15/MF AO1. 

Results of a study to (1) prove the need for a national exem- 
plar for higher education energy systems, (2) identify an appropri- 
ate site, and (3) select the optimum energy system are presented. 
The site selected was Georgetown University and the system was a 
photovoltaic power system. This volume of the report contains the 
appendices: (A) Georgetown University Academic Building design 
and requirements; (B) climate data; (C) opinion survey on technical 
weighting factors; (D) central receiver/tower solar thermal energy 
systems; (E) wind machine study for Georgetown University appli- 
cation; (F) solar thermal system - point focus collector, steam Ran- 
kine conversion system; (G) institutional criteria; (H) relative im- 
portance of institutional criteria; (J) photovolatic cell and module 
costs; (K) a profile of the enrollment and geographic distribution of 
American institutions of higher learning; (L) shadowing analysis 
study; (M) Georgetown University energy audit; (N) federal legisla- 
tion related to grants and loans to higher education; (O) summary 
charts for system ratings; and (P) construction cost implications. 


2195 (ATR—80(7694-21)-1(Exec.Summ.)) Integration of 
photovoltaic units into electric utility grids: experiment infor- 
mation requirements and selected issues. (Aerospace Corp., 
El Segundo, CA (USA). Energy and Resources Div.). Sep 
1980. Contract AC03-79ET30351. 56p. NTIS, PC A04/MF 
AOl. 

A number of investigations have led to the recognition of 
technical, economic, and institutional issues relating to the interface 
between solar electric technologies and electric utility systems. 
These issues derive from three attributes of solar electric power 
concepts, including (1) the variability and unpredictability of the 
solar resources, (2) the dispersed nature of those resources which 
suggest the deployment of small dispersed power units, and (3) a 
high initial capital cost coupled with relatively low operating costs. 
An importaat part of the DOE programs to develop new source 
technologies, in particular photovoltaic systems, is the experimental 
testing of complete or nearby complete power units. These experi- 
ments provide an opportunity to examine operational and integra- 
tion issues which must be understood before widespread commer- 
cial deployment of these technologies can be achieved. Experiments 
may also be required to explicitly examine integration, operational, 
and control aspects of single and multiple new source technology 
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power units within a utility system. An identification of utility in- 
formation requirements, a review of planned experiments, and a 
preliminary determination of additional experimental needs and op- 
portunities are presented. Other issues discussed include: (1) the im- 
pacts of on-site photovoltaic units on load duration curves and opti- 
mal generation mixes are considered; (2) the impacts of on-site pho- 
tovoltaic units on utility production costs, with and without dedi- 
cated storage and with and without sellback, are analyzed; and (3) 
current utility rate structure experiments, rationales, policies, prac- 
tices, and plans are reviewed. 


1407 Solar Thermal Power Systems 


2196 (DOE/ET/20431—T1) Evaluation of a two-phase 
turbine for solar electric power generation. Final report. 
Amend, W.E. (Biphase Energy Systems, Santa Monica, CA 
(USA)). 17 Nov 1980. Contract AC03-76ET20431. 129p. 
NTIS, PC A06/MF AO1. 

The Biphase turbine has the potential to produce shaft 
power at a higher efficiency than conventional Rankine-type cycles 
operating between the same temperature limits. Also, the two-phase 
system has the potential to effectively operate at higher heat source 
temperatures than the Rankine system without having to employ 
extremely high pressures. In addition, capital costs of the Biphase 
system are projected to be some 30% below those for an equivalent 
Rankine-vapor system. Since the Biphase turbine is inherently a 
low-speed, high-torque device, conventional mechanical elements 
can be employed to build a highly reliable, low-maintenance 
system. Thus the cost of electrical power produced from a field of 
solar collector by a Biphase system is projected to be significantly 
below that from a Rankine system. This report describes the design, 
fabrication, analysis, and preliminary testing of a 58.7 hp Biphase 
system designed to produce electrical power from a field of solar 
collectors delivering energy at 540°F and 500 psia. (WHK) 


2197 (PNL-SA—8070) Predictions of convective losses 
from a solar cavity receiver. Eyler, L.L. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Dec 1979. Con- 
tract AC06-76RL01830. 24p. (CONF-800804—35). NTIS, 
PC A02/MF AOI. 

From ASME century 2 emerging technology conference; 
San Francisco, CA, USA (10 Aug 1980). 

Convective losses arising from buoyancy driven flow were 
calculated for a two-dimensional model simulating a solar cavity re- 
ceiver. The TEMPEST code, capable of fully three-dimensional 
coupled thermal-hydraulic transient calculations, was used for the 
simulation. Predicted velocity and temperature results for a 2.59 m 
deep by 2.88 m high rectangular cavity with an aperture opening of 
1.72 m were used to determine convective losses for prescribed in- 
terior wall temperatures and cavity orientation. Velocity vector and 
temperature isotherm plots were used to analyze flow characteris- 
tics. 


2198 (SAND—79-8176) Conceptual design of an ad- 
vanced water/steam central solar receiver. Volume I. Final 
report. Payne, H.M.; Jones, B.C.; Snyder, T.K.; Davidson, 
M.J. (Combustion Engineering, Inc., Windsor, CT (USA). 
Power Systems Group). Jun 1980. Contract AC04- 
76DP00789. 408p. NTIS, PC Al8/MF AOl1. 

The objective of this project was to develop a conceptual 
design of an advanced water/steam solar central receiver, which 
would be more cost effective than the present design employed in 
the Barstow 10 MWe pilot plant. An experimental program was in- 
cluded in the project to determine the feasibility of using rifled 
tubing in the high heat flux environment of the proposed solar re- 
ceiver evaporator section. Rifled tubing has been shown to enhance 
the boiling heat transfer mechanism at lower heat flux levels in con- 
ventional boilers. Conceptual designs of four external water/steam 
receivers were developed, which consist of drum type boilers, with 
forced circulation evaporators using rifled tubing to maintain effi- 
cient nucleate boiling. Evaporator, Preheater, and Superheater 
panels are arranged to take advantage of the flux distribution from 
a biased North field collector sub-system. Final steam temperature 
is from a biased North field collector sub-system. Final steam tem- 
perature is 866K (1100F), to be compatible with a high temperature 
storage sub-system. Details are given of the systems analysis and se- 
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lection of preferred system, parametric analysis, conceptual design, 
cost/performance estimates, and the rifled tubing test program. 
(WHK) 


2199 (UCID—18815) French, German, and Israeli solar 
activity in Mexico. Dorn, D.W. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 8 Oct 1980. Con- 
tract W-7405-ENG-48. 10p. NTIS, PC A02/MF AOI1. 

Both France and, more recently, the Federal Republic of 
Germany are very supportive of Mexico's interest in the direct use 
of solar energy. The French have long emphasized solar water- 
pumping for remote sites, and many of their installations have been 
at the nominal 1-kW level appropriate for small villages and limited 
irrigation. More recently, however, they have installed a 30-kW 
system at San Luis de la Paz. While costs for these systems have 
been high (US $10,000 for the 1 kW system and US $500,000 for 
the 30-kW system), they are expected to decline with mass produc- 
tion. The Germans have, for remote villages, stressed integrated 
systems that can pump and desalinate water, generate electricity for 
local use, and supply mechanical power. The total cost of the joint 
Mexican/German SONNTLAN project is estimated at about US 
$22 million. Israel is just beginning to make arrangements with 
Mexico for joint, long-term research projects in solar energy. 


2200 Measurement of heliostat performance characteris- 
tics. Thornton, J.P.; Waddington, D. (Sol Energy Res Inst, 
Golden, Colo). Trans. ASME; 102: No. 1, 22-33(Feb 1980). 

A key in the development of any solar collector is described 
as the comparison of actual performance data with predicted data. 
During a series of tests at the Martin Marietta solar test facility 
during 1976 and 1977, the performance of four full-size, prototype 
heliostats with different types and sizes of glass mirrors were meas- 
ured and subsequently shown to compare closely with the predict- 
ed performances. 3 refs. 


1408 Ocean Thermal Gradient And Salinity Gradient 
Power Systems 


REFER ALSO TO CITATION(S) 2155 


2201 (DOE/NOAA/OTEC—11) Scaling considerations 
for the ocean thermal energy conversion (OTEC) cold water 
pipe at-sea test program. (ORI, Inc., Silver Spring, MD 
(USA)). Dec 1979. Contract EG-77-A-29-1078. 23p. NTIS, 
PC A02/MF AOI. 

An at-sea experiment will be conducted on an Ocean Ther- 
mal Energy Conversion (OTEC) Cold Water Pipe (CWP) to dem- 
onstrate the present technology related to CWP design and to pro- 
vide data for validation of the NOAA/DOE analytic code. In this 
report, various scaling considerations and modeling relationships 
are defined between the prototype OTEC CWPs and a scaled- 
down model at-sea test CWP. Utilizing these scaling laws, [in addi- 
tion to other analytical design tools] a designer would be able to 
develop a test CWP for an at-sea experiment. Examples are pro- 
vided of a 1/3, 1/6, and 1/10 scale CWP to indicate how the scal- 
ing laws may be applied. 


2202 (ORNL/TM—7438/V1) Ocean thermal energy 
conversion gas desorption studies. Volume 1. Design of ex- 
periments. Golshani, A.; Chen, F.C. (Oak Ridge National 
Lab., TN (USA)). Oct 1980. Contract W-7405-ENG-26. 
52p. NTIS, PC A04/MF AOl1. 

Seawater deaeration is a process affecting almost all pro- 
posed Ocean Thermal Energy Conversion (OTEC) open-cycle 
power systems. If the noncondensable dissolved air is not removed 
from a power system, it will accumulate in thecondenser, reduce 
the effectiveness of condensation, and result in deterioration of 
system performance. A gas desorption study is being conducted at 
Oak Ridge National Laboratory (ORNL) with the goal of mitigat- 
ing these effects; this study is designed to investigate the vacuum 
deaeration process for low-temperature OTEC conditions where 
conventional steam stripping deaeration may not be applicable. The 
first in a series describing the ORNL studies, this report (1) consid- 
ers the design of experiments and discusses theories of gas desorp- 
tion, (2) reviews previous relevant studies, (3) describes the design 
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of a gas desorption test loop, and (4) presents the test plan for 
achieving program objectives. Results of the first series of verifica- 
tion tests and the uncertainties encountered are also discussed. A 
packed column was employed in these verification tests and test 
data generally behaved as in previous similar studies. Results ex- 
pressed as the height of transfer unit (HTU) can be correlated with 
the liquid flow rate by HTU = 4.93L° *. End effects were appre- 
ciable for the vacuum deaeration system, and a correlation of them 
to applied vacuum pressure was derived. 


1409 Solar Thermal Utilization 


2203 (DOE/CS/21051—01) Fuels and chemicals made 
from solar energy. Options for the 1990's and beyond. (De- 
partment of Energy, Washington, DC (USA). Assistant Sec- 
retary for Conservation and Solar Energy). Aug 1980. Con- 
tract ACO1-79ET21051. 13p. NTIS, PC A02/MF A0Ol1. 

The concept and feasibility of using solar thermal systems to 
produce gaseous and liquid fuels and feedstocks from non-renew- 
able resources such as coal, lignite, and peat and from renewable 
resources such as water and waste organic materials are discussed. 
Some of the commercially important reactions now being consid- 
ered as candidates for solar thermal technology are mentioned in- 
cluding synthesis gas production, shale oil processing, decomposi- 
tion of water, ammonia production, styrene manufacture, and inor- 
ganic chemicals processes. DOE research programs in this area are 
briefly discussed. (WHK) 


2204 (DOE/CS/30169—3) Suncatcher monitoring proj- 
ect. Maeda, B. (Davis Alternative Technology Associates, 
CA (USA)). 1980. Contract FG02-79CS30169. 4p. (CONF- 
800972—5). NTIS, PC A02/MF AOl. 

From 1980 Department of Energy passive and hybird solar 
energy program update meeting; Washington, DC, USA (21 Sep 
1980). 

An intensive microcomputer-based energy monitoring proj- 
ect was conducted on a passively heated and cooled residence in 
Davis, California. The building performance was estimated in the 
design phase by both a simplified method and an hourly simulation. 
In the monitoring phase, more than 75 sensors, located in the build- 
ing elements, interior spaces, appliances, and the ambient environ- 
ment provide data about temperatures, energy use and radiation. 
These data are used to determine the actual solar system contribu- 
tions, and to validate and improve design calculation tools. Infor- 
mation was gathered on the Suncatcher system for almost three 
years. Daily min/max temperatures inside and outside of the house 
and utility use have been reduced and analyzed. From these data 
we calculate the monthly net heating load and the percentage of 
that met by solar energy. To date, it has averaged 71%. Hourly 
data, gathered by the custom-made data acquisition system, show 
how daily temperature and radiation patterns change. Natural cool- 
ing supplied 100% of the cooling need. During the hot summers 
typical of the Davis area, the house has remained very comfortable 
virtually all of the time, except for two or three afternoons each 
summer, where temperatures reached a stuffy 83 or 84F. The other 
solar energy source, the solar hot water system, has provided 50 to 
60% of the hot water needed by the residents, who use less domes- 
tic hot water than average. 


2205 (DOE/CS/30209—T1) Market assessment for 
active solar heating and cooling products. Category B: A 
survey of decision makers in the HVAC market place. Survey 
instruments. Lilien, G.L.; Johnston, P.E. (OR/MS Dialogue, 
Inc., Cambridge, MA (USA)). Sep 1980. Contract ACO03- 
79CS30209. 126p. NTIS, PC A07/MF AOI1. 

Telephone screener questionnaires and mail-out question- 
naires for marketing surveys for solar heating and cooling equip- 
ment are presented. Questionnaires are included for the residential 
segment, industrial segment, HVAC professionals segment, builder/ 
developer segment, and the commercial segment. No results are re- 
ported. (WHK) 
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2206 (DOE/CS/32147—T1) Life of Montana Insurance 
Company solar system: operation and maintenance manual. 
(Drapes Engineering Firm, Great Falls, MT (USA)). May 
1980. Contract FC03-78CS32147. 158p. NTIS, PC A08/MF 
A0l. 

The solar space heating system for the three-story home 
office building of the Life of Montana Insurance Company in Boze- 
man, Montana, is described. The system utilizes 3885 net sq. ft. of 
Sunworks hydronic collectors and two 3000 gal. heat storage tanks. 
Engineering drawings of the system are included, and an operation 
and maintenance manual is included. (WHK) 


2207 (DOE/NASA/CR—161202) Design data brochure 
for a pyramidal optics solar system. (Wormser Scientific 
Corp., Stamford, CT (USA)). Sep 1980. Contract AI01- 
76CS31037. 34p. NTIS, PC A03/MF AOl1. 

This Design Data Brochure provides information on a Pyra- 
midal Optics Solar System for solar heating and domestic hot 
water. The system is made up of the collecting, storage, and distri- 
bution subsystems. Contained in the brochure are such items as 
system description, available accessories, installation arrangements, 
physical data, piping and wiring diagrams, and guide specifications. 


2208 (DOE/NASA/CR—161549) Solar heating system 
at Quitman County Bank, Marks, Mississippi. Final report. 
(First National Bank of Clarksdale, MS (USA)). Jun 1980. 
Contract FC01-78CS35199. 124p. NTIS, PC A06/MF AO1. 

Information is provided on the solar heating system installed 
in a single story wood frame, cedar exterior, sloped roof building, 
the Quitman County Bank, a branch of the First National Bank of 
Clarksdale, Mississippi. It is the first solar system in the geographi- 
cal area and has promoted much interest. The system has on-site 
temperature and power measurements readouts. The 468 square feet 
of Solaron air flat plate collectors provide for 2000 square feet of 
space heating, an estimated 60% of the heating load. Solar heated 
air is distributed to the 235 cubic foot rock storage box or to the 
load (space heating) by a 960 cubic feet per minute air handler unit. 
A 7.5 ton Carrier air-to-air heat pump with 15 kilowatts of electric 
booster strips serve as a back-up (auxiliary) to the solar system. Mo- 
torized dampers control the direction of airflow and back draft 
dampers prevent thermal siphoning of conditioned air. The system 
was turned on in September 1979, and acceptance testing complet- 
ed in February 1980. This is a Pon Cycle 3 Project with the Gov- 
ernment sharing $13,445.00 of the $24,921 Solar Energy System in- 
stallation cost. 


2209 (DOE/NASA/CR—161557) Solar heating and hot 
water system installed at Shoney's Restaurant, North Little 
Rock, Arkansas. Final report. (Shoney's South, Inc., Mem- 
phis, TN (USA)). Aug 1980. Contract FC01-78CS35188. 
130p. NTIS, PC A07/MF AOl1. 

Portions of this document are illegible. 

The solar heating system is designed to supply a major por- 
tion of the space and water heating requirements for a newly built 
Shoney's Big Boy Restaurant which was installed with completion 
occurring in December 1979. The restaurant has a floor space of 
approximately 4,650 square feet and requires approximately 1500 
gallons of hot water daily. The solar energy system consists of 
1,428 square feet of Chamberlain flat plate liquid collector subsys- 
tem, and a 1500 gallon storage subsystem circulating hot water pro- 
ducing 321 x 10° Btu/yr (specified) building heating and hot water 
heating. Designer - Energy Solutions, Incorporated. Contractor - 
Stephens Brothers, Incorporated. This report includes extracts from 
site files, specification references for solar modifications to existing 
building heating and hot water systems, drawings installation, oper- 
ation and maintenance instructions. 


2210 (DOE/NASA/CR—161558) Design package for 
solar domestic hot water system. (Elcam, Inc., Santa Bar- 
bara, CA (USA)). Sep 1980. Contract AI01-76CS31037. 
150p. NTIS, PC A07/MF AOI. 

Information used to evaluate the initial design of the Elcam, 
Inc., Solar Domestic Hot Water System is presented. Included are 
such items as the system performance specification, detailed design 
drawings and other information. Elcam, Inc., has developed two 
solar heated prototype hot water systems and two heat exchangers. 
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The hot water systems consist of the following subsystems: collec- 
tor, storage, control, transport, auxiliary energy, and government- 
furnished Site Data Acquisition. The two systems are installed at 
Tempe, Arizona, and San Diego, California. 


2211 (DOE/NASA/CR—161569) Solar hot water 
system installed at Days Inn Motel, Dallas, Texas. (Day’s 
Inn of America, Inc., Atlanta, GA (USA)). Sep 1980. Con- 
tract FG01-77CS31632. 45p. NTIS, PC A03/MF AO1. 

The solar energy hot water system installed in the Days Inn 
of America, Inc., Days Inn Motel (100 rooms), I-635/2753 Forrest 
Lane, Dallas, Texas is described. The solar system was designed by 
ILI, Inc., to provide 65% of the total Domestic Hot Water (DHW) 
demand. The liquid flat plate (water) collector is 1000 square feet 
of solar energy products, Model CU-30W array. Water in the col- 
lector system automatically drains into the 1000 gallon steel storage 
tank located in the mechanical room when the pump is not running. 
Heat is transferred from the storage tank to DHW tanks through a 
tube and shell heat exchanger. A circulating pump between the 
DHW tanks and the heat exchanger enables solar heated water to 
help make up DHW tank standby losses. All pumps are controlled 
by differential temperature. Operation of this system was begun 
March 11, 1980. The solar components were partly funded ($15,000 
of $30,000 cost) by the Department of Energy Grant. 


2212 (DOE/R5/10128—2) Urban Options Solar Green- 
house Demonstration Project. Final report. Cipparone, L. 
(Urban Options, East Lansing, MI (USA)). 15 Oct 1980. 
Contract FG02-79R510128. 163p. NTIS, PC A08/MF AO1. 
The following are included: the design process, construction, 
thermal performance, horticulture, educational activities, and future 
plans. Included in appendices are: greenhouse blueprints, insulating 
curtain details, workshop schedules, sample data forms, summary of 
performance calculations on the Urban Options Solar Greenhouse, 
data on vegetable production, publications, news articles on th 
Solar Greenhouse Project, and the financial statement. (MHR) 


2213 Performance predictions for adiabatic desiccant de- 
humidifiers using linear solutions. Mathiprakasam, B.; Lavan, 
Z. (Ill Inst of Technol, Chicago). Trans. ASME; 102: No. 1, 
73-79(Feb 1980). 

The governing equations for adiabatic desiccant dehumidi- 
fiers were linearized and solved. The linear model used applies both 
to the fixed bed type and to the rotating type dehumidifiers. The 
solutions obtained are compared with the numerical nonlinear solu- 
tions for a broad range of operating conditions and found to agree 
very well. The saving in computing time by using the linear model 
is described as significant. 7 refs. 


2214 (EUR—6702-EN) Construction of a complete all 
season conditioning with solar energy of an office building of 
260 m? and its operation. Final report. Ferrari Aggradi, G.P. 
(Nuovo Pignone, Florence (Italy)). 1980. 86p. NTIS (US 
Sales Only), PC AOS/MF AOl1. 

The building and the solar plant are described including the 
control system, and the main ways of operation. The results of the 
first year tests are reported for every day. A description of the data 
acquisition system is given, including the type of data, and the mea- 
surement frequency required in each case. The main troubles oc- 
curred during the test, and the methods used to solve them are de- 
scribed as well. The performance of the collector and the absorp- 
tion refrigerant units are analyzed. 


2215 (EUR—6786-fr) Feasibility study of a refrigeration 
machine with a free piston and three heat sources functioning 
with a Rankine cycle. Final report, January 1, 1978-June 30, 
1979. Vokaer, D.P. (Brussels Univ. (Belgium). Inst. de Me- 
canique Appliquee). 1980. 178p. (In French). European 
Community Information Service, Washington, DC. 

Solar cooling can be achieved by thermal machines working 
with 3 heat sources, like absorption machines or Rankine machines. 
The well-known absorption machines need hot source temperature 
above 80°C, which is a rather high figure. Rankine machines can 
work with lower temperatures and have better performances at off- 
design conditions. The design point is defined by the temperature 
of the 3 sources, which are chosen to be 10, 25 and 70°C, and by 
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the output, fixed as 3 kW. The thermodynamic cycle is optimized 
taking into account the heat exchangers and an auxiliary electric 
generator, driven by the same engine as the refrigeration compres- 
sor. All mechanical parts are put together in a single carter and 
clamped on a single shaft, the whole working as a free-piston. The 
design of this machine is carried out and the performances are pre- 
dicted at the design point and at off-design conditions. Finally, the 
test rig and the machine are described. 


2216 (LA-UR—80-2574) Study on the use of adaptive 
control for energy conservation in large solar heated and 
cooled buildings. Farris, D.R.; Melsa, J.L. (Los Alamos Sci- 
entific Lab., NM (USA); Notre Dame Univ., IN (USA). 
Dept. of Electrical Engineering). 1980. Contract W-7405- 
ENG-36. 3p. (CONF-801204—2). NTIS, PC A02/MF AO1. 

From 19. IEEE conference; Albuquerque, NM, USA (10 
Dec 1980). 

The National Security and Resources Study Center at LASL 
provides the basis for a general model used in this simulation. The 
NSRSC is a 59,000 ft? library and conference facility. A simplified 
model of the solar heating system is used. The adaptive optimal 
control technique is described and applied and the results are dis- 
cussed. (MHR) 


2217 (LBL—11408) Transparent heat mirrors for win- 
dows: thermal performance. Rubin, M.; Creswick, R.; 
Selkowitz, S. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Aug 1980. Contract W-7405-ENG-48. 7p. 
(CONF-801016—16). NTIS, PC A02/MF AO1. 

From 5. national passive solar conference; Amherst, MA, 
USA (19 Oct 1980). 

The thermal performance of a window system can be im- 
proved by the application of a transparent heat mirror coating. 
Ways in which optimum thermal performance can be achieved for 
a variety of conventional and advanced window designs are dis- 
cussed. Residential applications are emphasized. 


2218 (PB—80-142276) Solar energy designed planned 
unit development. (TRW Systems Group, Redondo Beach, 
CA (USA)). 15 Feb 1974. 100p. NTIS, PC AA05S/MF AOl1. 

A Proof-of-Concept Experiment to optimize utilization of 
solar energy for hot water heating and cooling is described. The 
project entails diagnosing and constructing a Planned Unit Devel- 
opment (PUD) of approximately 100 units in the San Juan develop- 
ment in Sacramento, California. Cost effective utilization of solar 
energy is specifically identified as a prime design parameter. Conse- 
quently, an attempt is made to prove that an effective way to use 
solar energy is to minimize fossil fuel requirements for heating and 
cooling functions. 


2219 (PB—80-144363) Sage, solar assisted gas energy. 
Summary report. Cunningham, S.J.; Rice, J. (Southern Cali- 
fornia Gas Co., Los Angeles (USA)). Sep 1979. 34p. NTIS, 
PC A03/MF AOl. 

This report summarizes Phase III of Project SAGE (Solar 
Assisted Gas Energy) which includes the following: (1) field instal- 
lations and tests to evaluate new vs. retrofit installations; (2) market 
assessment of the potential for a SAGE water heating system in 
apartment buildings; and (3) policy analysis of strategies that would 
contribute to widespread utilization of SAGE water heating. Tech- 
nical results of field installations and tests are described for two in- 
stallations using the system configuration chosen from pilot plant 
analysis. 


2220 (PB—80-153836) Sage, solar assisted gas energy, 
final report. Cunningham, S.J.; Rice, J. (Southern California 
Gas Co., Los Angeles (USA)). Sep 1979. 225p. NTIS, PC 
A10/MF AOl. 

This report involves establishing a technical and economic 
baseline for assessing the practical potential of solar water heating 
for apartments. The project comprises several steps: installing and 
testing two SAGE water heating systems; assessing the market po- 
tential for a SAGE water heating system and possible business ar- 
rangements; and analyzing strategies that would contribute to wide- 
spread utilization of SAGE water heating. Project findings are re- 
ported with respect to technical results, cost analysis, system per- 
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formance and maintenance results, market assessment and policy 
analysis. 


2221 (SAND—80-0599) Performance of a solar-heated 
assembly building at Sandia National Laboratories. Haskins, 


D.E. (Sandia National Labs., Albuquerque, NM (USA)). 
fe peng Contract AC04-76DP00789. 44p. NTIS, PC A03/ 


a passive solar-heating system of the assembly building at 
Sandia National Laboratories’ Photovoltaic Advanced Systems Test 
Facility is described and the thermal analysis of the building is 
given. Performance predictions are also given, and actual perform- 
ance for December 1979 and January 1980 are shown. 


2222 (SAND—80-1857C) Modular industrial solar retro- 
fit project (MISR). Alvis, R.L. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1980. Contract AC04-76DP00789. 
5p. (CONF-801208—1). NTIS, PC A02/MF AOl1. 

From Annual IPH conference; Houston, TX, USA (16 Dec 
1980). 

The intent of this paper is to describe a major Department of 
Energy (DOE) thrust to bring line-focus solar thermal technology 
to commercial readiness. This effort is referred to as the MISR 
Project. The project is based upon the premise that thermal energy 
is the basic solar thermal system output and that low-temperature, 
fossil fuel applications are technically the first that should be retro- 
fitted. Experience has shown that modularity in system design and 
construction offers potential for reducing engineering design costs, 
reduces manufacturing costs, reduces installation time and expense, 
and improves system operational reliability. The modular design 
effort will be sponsored by Sandia National Laboratories with in- 
dustry doing the final designs. The operational credibility of the 
systems will be established by allowing selected industrial thermal 
energy users to purchase MISR systems from suppliers and operate 
them for two years. Industries will be solicited by DOE/Albuquer- 
que Operations Office to conduct these experiments on a cost shar- 
ing basis. The MISR system allowed in the experiments will have 
been previously qualified for the application. The project is divided 
into three development phases which represent three design and ex- 
periment cycles. The first cycle will use commercially available 
trough-type solar collectors and will incorporate 5 to 10 experi- 
ments of up to 5000 m? of collectors each. The project effort began 
in March 1980, and the first cycle is to be completed in 1985. Sub- 
sequent cycles will begin at 3-year intervals. The project is success 
oriented, and if the first cycle reaches commercial readiness, the 
project will be terminated. If not, a second, and possibly a third, 
development cycle will be conducted. 


2223 (SERI/SP—722-739) RCS auditor trainee manual: 
renewable resource measures (revised). United States Depart- 
ment of Energy Technical Assistance Program for the Resi- 
dential Conservation Service Program. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Oct 1980. Contract 
AC02- 77CH00178. 196p. NTIS, PC A09/MF AOl1. 

This manual describes the use of renewable measures and the 
procedures used to audit for them. Included are active solar space 
and water heating systems, passive solar space and water heating 
systems, and wind energy systems. Sample audit forms are complet- 
ed for a house in Oklahoma City, Oklahoma. A summary of instal- 
lation standards for active solar systems is included. (WHK) 


2224 (SERI/TR—333-320) Appropriate sizing of solar 
heating systems. Bendt, P. (Solar Energy Research Inst., 
Golden, CO (USA)). Sep 1980. Contract AC02-77CH00178. 
33p. NTIS, PC A03/MF AOl1. 

It is generally assumed that a solar heating system should be 
sized by minimizing its life cycle cost. This study shows, however, 
that the uncertainty in future economic trends makes the results of 
such a procedure questionable. The design conditions for minimum 
cost are extremely broad and all practical systems have a solar frac- 
tion within the limited range of 30% to 90%. Thus, by choosing 
only three collector areas that give systems within this range, one is 
assured of selecting a nearly optimal system for any realistic eco- 
nomic scenario. Selecting one of these three systems is essentially 
equivalent to economic optimization, but simpler. Procedures are 
derived in this paper for determining the sizes of the three systems. 
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The conclusion is that the collector areas should be about 1/8, 1/5, 
and 1/3 of the building floor area. This rule of thumb eliminates the 
need to design solar systems individually, allowing the possibility of 
mass-produced homes with standardized solar heating systems. 


2225 (SOLAR/1028—80/14) Solar energy sy 
formance evaluation, November 1979-April 1980: Sir "Galahad, 
Virginia Beach, VA. Raymond, M. (Automation Industries, 
Inc., Silver Spring, MD (USA). Vitro Labs. Div.). 1980. 
Contract AC01-79CS30027. 87p. NTIS, PC AO5/MF AOl1. 
The Sir Galahad site is a single-family residence in Virginia 
Beach, Virginia. The active solar energy system is designed to 
supply 53% of the total load. It is equipped with: 640 ft? of liquid 
flat-plate collectors, a 1500 gallon insulated steel storage tank in an 
outdoor shed, a heat pump with electric resistance heaters, and an 
electric heater for DHW. (MHR) 


2226 (SOLAR/2016—80/14) Solar energy system per- 
formance evaluation, July 1979 through June 1980. Missal, 
D. (Automation Industries, Inc., Silver Spring, MD (USA). 
Vitro Labs. Div.). 1980. Contract AC01-79CS30027. 84p. 
NTIS, PC A05/MF AOl1. 

The Loudoun County site is the Charles S. Monroe Voca- 
tional Technical School in Leesburg, Virginia. The active solar 
energy system is designed to supply 26% of th, domestic hot water 
demand. It is equipped with 1225 square feet of double glazed flat- 
plate collectors manufactured by Southwest Enertech, a 2056 
gallon liquid storage tank located in the school’s mechanical room, 
and a backup electric immersion heater, 2 stage, 20 kW per stage. 
The system performance for the period July 1979 through June 
1980 is presented, and the meteorological conditions are included. 
(WHK) 


2227 (SOLAR/2086—80/14) Rural Housing Research 
Unit (RHRU), Clemson, South Carolina: Solar energy system 
performance evaluation, November 1979 through April 1980. 
Kennedy, M. (Automation Industries, Inc., Richland, WA 
(USA). Vitro Engineering Div.). 1980. Contract ACO1I- 
79CS30027. 77p. NTIS, PC A05/MF AOl1. 

The Rural Housing Research Unit (RHRU) is a single-family 
residence in Clemson, South Carolina. The hybrid solar energy 
system is composed of a flat-plate collector and greenhouse, and is 
designed to augment the space heating and domestic hot water load 
while providing an environment for home food production. It is 
equipped with: a 388 square feet, site-built collector; 1161 ft', 
crushed rock storage, located under the building; electric residence 
heaters for space heating; and electric immersion heaters for domes- 
tic hot water. 


Operating thresholds of solar collection systems. 
Ward, D.S. (Colo State Univ, Fort Collins). Trans. ASME; 
102: No. 1, 66-72(Feb 1980). 

A solar collector subsystem operating threshold is defined as 
the minimum solar insolation rate at which useful heat can be col- 
lected when collector loop piping heat losses and parasitic power 
requirements are considered. This paper discusses the quantitative 
effect of these energy flows on the operating threshold of the solar 
subsystem (and thus on the overall system efficiency), and briefly 
considers the effects of different installation and design procedures. 
9 refs. 


2229 Performance predictions for adiabatic desiccant de- 
humidifiers using linear solutions. Mathiprakasam, B.; Lavan, 
Z. (Ill Inst of Technol, Chicago). Trans. ASME; 102: No. 1, 
73-79(Feb 1980). 

The governing equations for adiabatic desiccant dehumidi- 
fiers were linearized and solved. The linear model used applies both 
to the fixed bed type and to the rotating type dehumidifiers. The 
solutions obtained are compared with the numerical nonlinear solu- 
tions for a broad range of operating conditions and found to agree 
very well. The saving in computing time by using the linear model 
is described as significant. 7 refs. 
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2230 Moveable insulation systems: a comparison matrix. 
Nunez, A. Jr.; Du Bois, C.S. (North American Solar Devel- 
opment Corp., Fairfax, VA). pp D.23-D.26 of Solar glazing: 
1979 topical conference. Azary, I. (ed.). Philadelphia, PA; 
Mid-Atlantic Solar Energy Association (1979). 

From Solar glazing: 1979 topical conference; Pomona, NJ, 
USA (22 Jun 1979). 

A concise document for identification of manufacturers and/ 
or marketers of movable insulation systems and/or concepts is pre- 
sented. It was found that most products that are commercially 
available today (June 30, 1979) are not being mass produced, but 
rather are being custom fabricated per order. Some have potential 
for mass production but are in the developmental stage at present. 
Names of contact persons and phone numbers for the manufactur- 
ers are provided where known. 


1410 Solar Collectors And Concentrators 


REFER ALSO TO CITATION(S) 2197, 2228, 2683 


2231 Effect of surface curvature on measurement of the 
absorptance properties of solar coatings. Petit, R.B. (Sandia 
Laboratories, Albuquerque, N. Mex.). Sol. Energy; 21: 247, 
248(1978). 

A procedure has been developed for determining the spec- 
tral hemispherical reflectance properties of solar coatings applied to 
curved surfaces. The main source of measurement error results 
from lost reflected radiation which is a function of both the sample 
size and measurement beam diameter. The magnitude of this error 
is easily determined through the use of secondary standards. This 
procedure has also been used in emittance measurements where sec- 
ondary emittance standards were required. 


2232 (DOE/CS/34970—T1) Development of a solar 
heat supply system with fixed mirror concentrators. Williams, 
J.R.; Shelton, $.V. (Georgia Inst. of Tech., Atlanta (USA); 
Scientific-Atlanta, Inc., GA (USA)). 1978. Contract AS05- 
76CS34970. 56p. NTIS, PC A04/MF AO1. 

The accomplishments of a program of continued develop- 
ment of a solar heat supply system employing a faceted fixed 
mirror concentrator (FFMC) are summarized. This concentrator 
has provided heated air at several hundred degrees Celcius with ef- 
ficiency exceeding conventional collectors. Under this contract the 
prototype FFMC was fitted with a liquid-heating receiver which 
employs evacuated tubular collectors of high efficiency. The new 
contract was initiated in March 1976 with a subcontract to Scientif- 
ic-Atlanta to: (1) fit the concentrator with a receiver using a selec- 
tive absorbing surface and a liquid collecting medium, (2) develop a 
mechanical design based on mass production manufacturing tech- 
niques, (3) develop cost estimates to produce this design, and (4) 
predict annual performance of the resulting collector. Progress is 
reported. 


2233 (DOE/RS5/10143—T1) Low cost bare-plate solar 
air collector. Maag, W.L.; Wenzler, C.J.; Rom, F.E.; Van- 
Arsdale, D.R. (ROM-AIRE Solar Corp., Avon Lake, OH 
(USA)). Sep 1980. Contract FG02-79R510143. 68p. NTIS, 
PC A04/MF AOl1. 

The purpose of this project was to develop a low cost, bare- 
plate collector, determine its performance for a variety of climatic 
conditions, analyze the economics of this type of solar collector and 
evaluate specific applications. Two prototype collectors were de- 
signed, fabricated and installed into an instrumented test system. 
Tests were conducted for a period of five months. Results of the 
tests showed consistent operating efficiencies of 60% or greater 
with air preheat temperature uses up to 20°F for one of the proto- 
types. The economic analyses indicated that an installed cost of be- 
tween $5 and $10 per square foot would make this type of solar 
system economically viable. For the materials of construction and 
the type of fabrication and installation perceived, these costs for the 
bare-plate solar collector are believed to be attainable. Specific ap- 
plications for preheating ventilation air for schools were evaluated 
and judged to be economically viable. 


14 SOLAR ENERGY 
1410 Solar Collectors And Concentrators 


2234 (EUR—6800-EN) Development of a selective sur- 
face vacuum collector. Final report. de Waal, H.; Simonis, F. 
(Technisch Physische Dienst TNO-TH, Delft (Nether- 
lands)). 1980. 39p. European Community Information Serv- 
ice, Washington, DC. 

To make solar energy useful for cooling applications a flat 
plate high performance collector, which can supply solar energy at 
100 to 150°C, has been developed. To achieve a reasonable efficien- 
cy at these temperatures the thermal heat loss must be very small. 
This has been obtained by (1) concentration of sunlight (c = 1.6); 
(2) evacuation of the collector housing to eliminate convection cur- 
rents (pressure = 4kPa); (3) spectral selective coating on the ab- 
sorber; and (4) a low conductive gas in the collector housing (pres- 
sure = 2kPa). The collector consists of a metal box with a glass 
cover hermetically sealed to it in the way double glazing units are 
manufactured. The sides of the V-trough concentrators support the 
glass cover. Measurements have been performed concerning heat 
loss factor and durability of the vacuum. The first prototype, fitted 
with a spectral selective coating of tin-oxide on enameled steel (€ 
= 0.25) showed a heat-loss of 2.0 W/m? °C at 90°C, being in rea- 
sonable agreement with calculations. Improvements with respect to 
the spectral selective coating and the use of a low conductive gas 
are necessary and will lead to a heat loss factor of about 1 W/m? 
°C. Measurements have shown that in the chosen system the de- 
sired vacuum level can be maintained for at least 10 to 15 years. 


2235 (TELIC—80-1) Development of selective surfaces. 
Final technical progress report, September 11, 1978-March 
31, 1980. Thornton, J.A.; Lamb, J.L.; Penfold, A.S. (TELIC 
Corp., Santa Monica, CA (USA)). 15 Aug 1980. Contract 
AC04-78CS35306. 47p. NTIS, PC A03/MF AOl. 

Recent advances in sputtering technology using magnetically 
confined plasmas in so-called magnetron configurations permit coat- 
ings to be deposited over large areas with significantly increased 
deposition rates. Work is described in which cylindrical-post mag- 
netron sources were used to deposit cermet type selective absorber 
coatings by reactively sputtering both stainless steel and chromium 
in Ar-O, and in Ar-CO gas mixtures. In addition, Cr/AlO; graded 
cermet coatings were deposited by co-sputtering from Cr and 
AlkOs; post-magnetron sources. The substrates were aluminum foil 
and aluminum-coated glass. In other work, multi-layer AlzOs-Mo- 
AlkOs coatings were deposited using both cylindrical-post and 
hollow magnetron sources. Both reactive sputtering and direct rf 
sputtering of alumina were used to form the AlzOs layers. The sub- 
strates were molybdenum-coated stainless steel and glass. All of the 
coatings yielded hemispherical absorptances (a/sub H/) of 0.90 or 
more and hemispherical emittances (€/sub H/) at 20°C of 0.10 or 
less. However, the AlgO3-Mo-Al,Os coatings yielded the best opti- 
cal performance (a/sub H/ = 0.95, €/sub H/ = 0.06) and thermal 
stability (550°C in air and 700°C in vacuum). 


2236 Sensitivity of solar transmittance, reflectance and 
absorptance to selected averaging procedures and solar irradi- 
ance distributions. Lind, M.A.; Pettit, R.B.; Masterson, K.D. 
(Pac Northwest Lab, Richland, Wash). Trans. ASME; 102: 
No. 1, 34-40(Feb 1980). 

The sensitivity of the solar weighted optical properties of se- 
lected materials to different terrestrial solar spectral irradiance dis- 
tributions and computational techniques has been investigated. The 
spectral transmittance, reflectance, and absorptance of typical mate- 
rials employed in solar thermal conversion systems were used for 
the calculations. The values obtained for several different solar irra- 
diance distributions and calculational methods show only small dif- 
ferences. A single terrestrial solar irradiance distribution is recom- 
mended for use as a standard. 19 refs. 


2237 Operating thresholds of solar collection systems. 
Ward, D.S. (Colo State Univ, Fort Collins). Trans. ASME; 
102: No. 1, 66-72(Feb 1980). 

A solar collector subsystem operating threshold is defined as 
the minimum solar insolation rate at which useful heat can be col- 
lected when collector loop piping heat losses and parasitic power 
requirements are considered. This paper discusses the quantitative 
effect of these energy flows on the operating threshold of the solar 
subsystem (and thus on the overall system efficiency), and briefly 
considers the effects of different installation and design procedures. 
9 refs. 
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2238 (DOE/CS/34482—4) Developing and upgrading of 
solar system thermal energy storage simulation models. Tech- 
nical progress report, March 1, 1979-February 29, 1980. 
Kuhn, J.K.; von Fuchs, G.F.; Zob, A.P. (Boeing Computer 
Services Co., Seattle, WA (USA)). May 1980. Contract 
AC02-77CS34482. 194p. (BCS—40311). NTIS, PC A09/MF 
AOl. 

Two water tank component simulation models have been se- 
lected and upgraded. These models are called the CSU Model and 
the Extended SOLSYS Model. The models have been standardized 
and links have been provided for operation in the TRNSYS simula- 
tion program. The models are described in analytical terms as well 
as in computer code. Specific water tank tests were performed for 
the purpose of model validation. Agreement between model data 
and test data is excellent. A description of the limitations has also 
been included. Streamlining results and criteria for the reduction of 
computer time have also been shown for both water tank computer 
models. Computer codes for the models and instructions for operat- 
ing these models in TRNSYS have also been included, making the 
models readily available for DOE and industry use. Rock bed com- 
ponent simulation models have been reviewed and a model selected 
and upgraded. This model is a logical extension of the Mumma- 
Marvin model. Specific rock bed tests have been performed for the 
purpose of validation. Data have been reviewed for consistency. 
Details of the test results concerned with rock characteristics and 
pressure drop through the bed have been explored and are report- 
ed. 


2239 Heat pump and thermal storage system for solar 
heating and cooling based on the reaction of calcium chloride 
and methanol vapor. Offenhartz, P.O’D.; Brown, F.C.; Mar, 
R.W.; Carling, R.W. (EIC Corp, Newton, Mass). Trans. 
ASME; 102: No. 1, 59-65(Feb 1980). 

Thermodynamic, kinetic, heat transfer and mass transfer data 
are presented on the reaction of calcium chloride and methanol 
vapor to form solid-phase substances. These data demonstrate the 
suitability of the reaction for storing solar energy, and for pumping 
heat, either for use in space heating air conditioning, or both. In the 
heating mode, chemical heat pumps using a solar source can ampli- 
fy the output of a solar collector, increasing its effective efficiency 
for space heating applications. 15 refs. 
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2240 (DOE/RA/28320—2) Sourcebook on the produc- 
tion of electricity from geothermal energy. Kestin, J.; Di- 
Pippo, R.; Khalifa, H.E.; Ryley, D.J. (eds.). (Brown Univ., 
Providence, RI (USA)). Mar 1980. Contract AS02- 
76ET28320. 1013p. (DOE/RA/4051—1). NTIS, PC A99/ 
MF AOl. 

Twenty separate abstracts were prepared for individual 
chapters and sections of this book. (MHR) 


2241 (PB—80-146988) Energy pilot studies - integrating 
report. geothermal, solar, rational use of energy (conserva- 
tion), automotive propulsion systems. (North Atlantic Treaty 
Organization, Brussels (Belgium). Committee on the Chal- 
lenges of Modern Society). Oct 1978. 82p. NTIS, PC 
AAO0S5/MF AOI. 

This report represents in part the results of an international 
energy workshop held in Italy in July, 1978, for the purposes of 
assessing the accomplishments of the four pilot studies and integrat- 
ing their findings. The four studies are: Geothermal, Solar, Rational 
Use of Energy, Automotive Propulsion Systems. 


1501 Resource Status And Assessment 


2242 (DOE/NV/10133—1) Identification of geopres- 
sured occurrences outside of the Gulf Coast. Final report, 
Phase I. Strongin, O. (Science Applications, Inc., McLean, 
VA (USA)). 30 Sep 1980. Contract AC08-80NV10133. 
147p. NTIS, PC A07/MF AO1. 
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As an extension of its efforts in the development of the 
geopressured resources of the Gulf Coast, the Division of Geother- 
mal Energy of the US Department of Energy is interested in deter- 
mining the extent and characteristics of geopressured occurrences 
in areas outside the Gulf Coast. The work undertaken involved a 
literature search of available information documenting such occur- 
rences. Geopressured reservoirs have been reported from various 
types of sedimentary lithologies representing virtually all geologic 
ages and in a host of geologic environments, many of which are 
unlike those of the Gulf Coast. These include many Rocky Moun- 
tain basins (Green River, Big Horn, Powder River, Wind River, 
Uinta, Piceance, Denver, San Juan), Mid-Continent basins (Dela- 
ware, Anadorko, Interior Salt, Williston, Appalachian), California 
basins (Sacramento, San Joaquin, Los Angeles, Ventura, Coast 
Ranges), Alaskan onshore and offshore basins, Pacific Coast off- 
shore basins, and other isolated occurrences, both onshore and off- 
shore. 


2243 (DOE/RA/50076—T2) Evaluation of geothermal 
energy in Arizona. Arizona geothermal planning/commercial- 
ization team. Quarterly topical progress report, April 1-June 
30, 1980. White, D.H.; Mancini, F.; Goldstone, L.A.; 
Malysa, L. (Arizona Solar Energy Research Commission, 
Phoenix (USA)). 1980. Contract FC03-80RA50076. 9ip. 
NTIS, PC A05/MF AO1. 

Progress is reported on the following: geothermal prospect 
identification, area development plans, site specific development 
analysis, time phased project plans, institutional analysis, hydrother- 
mal commercialization baseline report, and the public outreach pro- 
gram. (MHR) 


1503 Geothermal Exploration And Exploration 
Technology 


2244 (CONF-800242—, pp 175-202) Application of the 
acoustic televiewer to the characterization of hydraulic frac- 
tures in geothermal wells. Keys, W.S. (US Geological 
Survey, Denver, CO). 7 Feb 1980. 

From Symposium on geothermal well stimulation; San Fran- 


cisco, CA, USA (7 Feb 1980). 
Two wells in the Raft River geothermal reservoir, Idaho, 


were hydraulically fractured in an attempt to increase productivity. 
The US Geological Survey made geophysical logs of these wells 
both before and after fracturing. A high temperature version of the 
acoustic televiewer was the most useful tool for obtaining data on 
the location, orientation, and character of the fractures produced. 
In RR-4 (Raft River well 4), a hydraulic fracture was logged with 
the televiewer from a depth of 4682.5 to 4873.9 feet, a total of 191.4 
feet. This fracture was largely due to the propping and possible ex- 
tending of a previously logged fracture which is thought to have 
been accidentally induced during drilling or testing. The fracture is 
essentially vertical, strikes an average of N. 72 degrees E., and has 
an average apparent maximum width of 0.4 inch. The fracture is 
complex, branching, or en echelon, and in one place curves to par- 
allel a natural fracture. In RR-5 (Raft River well 5), a new hydrau- 
lic fracture was logged from a depth of 4562 feet to approximately 
4705 feet, a vertical extent of approximately 143 feet. There is no 
evidence that this fracture follows a pre-existing break except for 
intervals where the orientation is affected by natural fractures. The 
hydraulic fracture is nearly vertical, strikes an average of N. 29 de- 
grees E., and has an average apparent maxmum width of 0.6 inch. 
The character of this fracture is apparently affected by a change in 
lithology. 


2245 (DOE/NV/10039—2) Assessment of the geother- 
mal resources of Carson-Eagle valleys and Big Smoky Valley, 
Nevada. First annual report, May 1, 1979-May 30, 1980. 
Trexler, D.T.; Koenig, B.A.; Flynn, T.; Bruce, J.L. (Nevada 
Bureau of Mines and Geology, Reno (USA)). 1980. Con- 
tract AC08-79NV 10039. 251p. NTIS, PC Al2/MF AOl. 
Two geothermal investigations were completed in three 
Nevada locations. The regions studied were selected from areas 
outlined as having direct utilization potential (Trexler and others, 
1979) and included the Carson-Eagle Valley, Bis Smoky Valley and 
Caliente. Studies were organized around the completion of a group 
of tasks in each area. These tasks included: geologic reconnaissance, 
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gravity surveys, aerial photography, fluid sampling and analysis, 
shallow depth temperature probe surveys, soil mercury surveys, 
shallow electrical resistivity measurements, and temperature gradi- 
ent hole drilling. Goals of the project were to provide regional in- 
formation about the nature and extent of the resources and to offer 
a critical evaluation of the techniques employed. Results from the 
work in the Carson-Eagle Valley and Big Smoky Valley are pre- 
sented. (MHR) 


2246 (DOE/RA/28320—2, pp 7-103) Geology and geo- 
physics of geothermal areas. Diment, W.H. (Geological 
Survey, Reston, VA). Mar 1980. 

In Sourcebook on the production of electricity from geo- 
thermal energy. 

Various exploration techniques are enumerated and ways 
that they have been used in geothermal exploration are noted. Var- 
ious kinds of geothermal systems are discussed and illustrated with 
known examples. (MHR) 


2247 (DOE/RA/28320—2, pp 155-172) Well logging. 
Ryley, D.J. (Brown Univ., Providence, RI). Mar 1980. 

In Sourcebook on the production of electricity from geo- 
thermal energy. 

The following are discussed: geophysical measurements, geo- 
logical observations, some limitations of logging methods, and an 
example of a production well log. (MHR) 


2248 (HIG—79-9) Chloride/magnesium ratio of shallow 
groundwaters as a regional geothermal indicator in Hawaii. 
Assessment of geothermal resources in Hawaii: Number 3. 
Cox, M.E.; Thomas, D.M. (Hawaii Univ., Honolulu (USA). 
Hawaii Inst. of Geophysics). Nov 1979. Contract AS07- 
78ID01713. 56p. NTIS, PC A04/MF AO1. 

Because of the complex geological and hydrological condi- 
tions and the virtual lack of thermal springs, regional geothermal 
investigations in Hawaii require the use of techniques substantially 
different from those conventionally applied in other geothermal en- 
vironments. The large number of hydrological wells in the state 
provides an appreciable source of groundwater chemical data. 
However, largely because of the island environment, interpretation 
of much of these data as geothermal indicators becomes ambiguous. 
Initially, SiO. and temperature of groundwaters were used to iden- 
tify thermally anomalous zones, but on a regional basis it has been 
found that these criteria are not always successful. As a further cri- 
terion for assessment, the Cl/Mg ratio of the groundwater has been 
used. On a state-wide basis, this ratio has been successful in further 
screening the SiO2-temperature selected sites, and in defining more 
specific areas which warrant further investigation. Temperature, 
SiO. and Cl/Mg values for nearly 400 groundwater samples are in- 
cluded. 


2249 (LBL—11100) Summary of recent progress in un- 
derstanding the Cerro Prieto Geothermal Field, Baja, Califor- 
nia, Mexico. Lippmann, M.J.; Witherspoon, P.A. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jul 1980. 
Contract W-7405-ENG-48. 16p. (CONF-800704—3). NTIS, 
PC A02/MF AOl. 

From NATO/CCMS meeting on pilot studies; Paris, France 
(15 Jul 1980). 

Geological and geophysical studies indicate that the Cerro 
Prieto reservoir is quite heterogeneous due to complex lithofacies 
fault structures, and hydrothermal alteration. Geochemical investi- 
gations have provided clues on the origin of the geothermal fluids, 
their recharge paths and on the reservoir processes accompanying 
the exploitation of the field. Well tests have yielded information on 
the permeability of the reservoir. (MHR) 


1505 Economic And Financial Aspects 


REFER ALSO TO CITATION(S) 2261, 2262 
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1506 Environmental Aspects And Waste Disposal 


REFER ALSO TO CITATION(S) 3294 


2250 (DOE/RA/28320—2, pp 786-869) Environmental 
considerations. Hartley, R.P. (Industrial Environmental Re- 
search Lab., Cincinnati, OH); DiPippo, R. Mar 1980. 

In Sourcebook on the production of electricity from geo- 
thermal energy. 

This is an edited version of the EPA document Pollution 
Control Guidance for Geothermal Energy Development. It deals 
with the current regulatory statutes bearing on geothermal energy 
exploitation, the possible deleterious effects on the surroundings 
from all phases of geothermal power development, and describes in 
detail the technology that exists or is under development to cope 
with pollution problems. (MHR) 


2251 (EGG—2029) Geothermal! wetlands: an annotated 
bibliography of pertinent literature. Stanley, N.E.; Thurow, 
T.L.; Russell, B.F.; Sullivan, J.F. (EG and G Idaho, Inc., 
Idaho Falls (USA)). May 1980. Contract AC07-76I1D01570. 
63p. NTIS, PC A04/MF AOl1. 

This annotated bibliography covers the following topics: 
algae, wetland ecosystems; institutional aspects; macrophytes - gen- 
eral, production rates, and mineral absorption; trace metal absorp- 
tion; wetland soils; water quality; and other aspects of marsh eco- 
systems. (MHR) 


2252 (PB—80-144801) Geothermal _— environmental 
impact assessment: ground water monitoring guidelines for 
geothermal development. Final report. Weiss, R.B.; Coffey, 
T.O.; Williams, T.L. (Harding-Lawson Associates, San 
Rafael, CA (USA)). Sep 1979. Contract EPA-68-03-2668. 
232p. NTIS, PC Al1/MF AO1. 

Potential ground water pollution from geothermal resource 
development, conversion, and waste disposal are discussed and 
guidelines for developing a ground water monitoring plan for any 
such development are proposed. Geothermal processes, borehole 
logging, and injection well technology as they relate to geothermal 
development and ground water monitoring are also outlined. 


1508 Geothermal Power Plants 


2253 (DOE/RA/28320—2, pp 227-275) Available work 
in geothermal energy. Kestin, J. (Brown Univ., Providence, 
RI). Mar 1980. 

In Sourcebook on the production of electricity from geo- 
thermal energy. 

A review is given of the principles of energy conversion 
based on thermodynamic considerations specifically adapted to geo- 
thermal installations. Emphasis is placed on the concept of available 
work in preference to an analysis in terms of ideal cycles which do 
not occur. The importance of the heat-rejection system in a geo- 
thermal installation is brought out in this analysis. (MHR) 


2254 (DOE/RA/28320—2, pp 276-350) Flashed steam/ 
steam turbine cycles. Eskesen, J.H. (General Electric Co., 
Lynn, MA). Mar 1980. 

In Sourcebook on the production of electricity from geo- 
thermal energy. 

The effect of COz on the overali performance of the conven- 
tional steam cycle is analyzed, along with several cycles in which 
the contaminated steam is prevented from the turbine flow path and 
the main condenser. Some of the design features of geothermal 
steam turbines are outlined. Turbine characteristics are described 
and the primary design requirements are outlined. Typical control 
systems are described and several examples of component design 
are included. Material selection for geothermal steam turbines is 
discussed. (MHR) 


2255 (DOE/RA/28320—2, pp 350-471) Binary cycles. 
Eskesen, J.H. (General Electric Co., Lynn, MA). Mar 1980. 
In Sourcebook on the production of electricity from geo- 


thermal wy 
The following are discussed: the thermophysical properties 
of working fluids, cycle thermodynamics, the axial flow organic 
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fluid turbine, brine heat exchangers, and direct contact binary 
cycles. 


2256 (DOE/RA/28320—2, pp 471-504) Hybrid fossil- 
geothermal systems. Khalifa, H.E. (Brown Univ., Provi- 
dence, RI). Mar 1980. 

In Sourcebook on the production of electricity from geo- 


thermal energy. 
The thermodynamics of hybrid fossil-geothermal energy 


conversion systems are discussed and the criteria that are likely to 
have a strong influence on the design and economics of these sys- 
tems are identified. An evaluation is presented of a number of geo- 
thermal sites in the western US which are considered potential can- 
didates for the construction of a hybrid fossil-geothermal power 
plant of the feedwater preheating type. (MHR) 


2257 (DOE/RA/28320—2, pp 504-540) Status of the 
development of the total flow system for electric power pro- 
duction from geothermal energy. Austin, A.L.; Ryley, D.J. 
(Lawrence Livermore Lab., CA). Mar 1980. 

In Sourcebook on the production of electricity from geo- 


thermal og =! ; 
The following are discussed: characteristics of wellhead 


fluids, energy conversion concepts, brine chemistry effects, and a 
possible total flow system. (MHR) 


2258 (DOE/RA/28320—2, pp 541-655) Waste heat re- 
jection from geothermal power stations. Robertson, R.C. 
(Oak Ridge National Lab., TN). Mar 1980. 

In Sourcebook on the production of electricity from geo- 
thermal energy. 

The Pliowing are discussed: general information, condens- 
ers, heat dissipation systems and equipment, phased cooling, vari- 
able or floating power cooling concept, and heat rejection equip- 
ment in a 50-MW(e) station: conceptual designs at Heber and 
Niland, California. (MHR) 


2259 (DOE/RA/28320—2, pp 656-663) Effect of fluc- 
tuations in ambient temperature. Khalifa, H.E. (Brown 
Univ., Providence, RI). Mar 1980. 

In Sourcebook on the production of electricity from geo- 


thermal coetay. ; 
The effects of ambient temperature on the waste heat and 


power output of geothermal plants are discussed. (MHR) 


2260 (DOE/RA/28320—2, pp 664-681) Materials se- 
lection guidelines for geothermal power systems. Conover, 
M.F.; Ellis, P.F. II; Curzon, A.M. (Radian Corp., Austin, 
TX). Mar 1980. 

In Sourcebook on the production of electricity from geo- 


thermal energy. 
The special requirements for materials for geothermal plants 


are discussed in the light of the corrosive nature of the fluids en- 
countered. It is shown that the severity of the problem depends on 
whether the material under stress is exposed to geothermal steam, 
geothermal liquids before flashing, or condensate. The survey in- 
cludes both metallic and non-metallic materials. (MHR) 


2261 (DOE/RA/28320—2, pp 682-713) Economic con- 
siderations. Bloomster, C.H. (Battelle Pacific Northwest 
Labs., Richland, WA); Maeder, P.F. Mar 1980. 

In Sourcebcok on the production of electricity from geo- 
thermal energy. 

An attempt is made to lay a foundation for a systematic 
methodology that should permit the making of intercomparisons of 
alternative power systems. The effects of various technical and eco- 
nomic factors on cost are discussed including the impact of infla- 
tion. (MHR) 


2262 (DOE/RA/28320—2, pp 714-729) Criteria for se- 
lection and conceptual design optimization. Floyd, A.L. (City 
“ —— CA); Iregui, R.; Dunn, F.D.; Simay, G. Mar 
1980. 

In Sourcebook on the production of electricity from geo- 
thermal energy. 

The factors that influence the decision on whether or not to 
install a power plant are presented along with the type of plant 
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most appropriate for a given set of economic and market condi- 
tions. The following are discussed: market factors, operating fac- 
tors, and financing and cash flow. (MHR) 


2263 (DOE/RA/28320—2, pp 729-777) Conceptual 
design optimization. Pope, W.L.; Doyle, P.A.; Pines, H.S.; 
Fulton, R.L.; Silvester, L.F.; Angevine, J.M. (Lawrence 
Berkeley Lab., CA). Mar 1980. 

In Sourcebook on the production of electricity from geo- 


thermal energy. Bey 
The multiparameter optimization codes are discussed that are 


being developed to help designers to gain an understanding of the 
sensitivity of plant performance and system cost to each of the 
many variables entering into the problem. The GEOTHM code is 
used as an example. (MHR) 


2264 (DOE/RA/28320—2, pp 778-785) Location and 
procurement of components. Floyd, A.L.; Simay, G. (City of 
Burbank, CA). Mar 1980. 

In Sourcebook on the production of electricity from geo- 


thermal energy. } ‘ 
Services that are available to power plant designers are de- 


scribed to assist in finding suppliers of standard components and 
companies that will design and manufacture special items of equip- 
ment. (MHR) 


2265 (DOE/RA/28320—2, pp 870-972) Geothermal 
power plants around the world. DiPippo, R. (Southeastern 
Massachusetts Univ., N. Dartmouth). Mar 1980. 

In Sourcebook on the production of electricity from geo- 
thermal energy. 

A compendium of information is presented on plants that 
now exist, once existed, and are planned in the foreseeable future. It 
contains a country-by-country survey in which each geothermal 
unit is described. Information is presented on the reservoir, the 
wells and gathering system, the energy conversion plant including 
the waste heat rejection system, the efficiency and reliability, and 
the costs of the plant and of the electricity generated. (MHR) 


2266 (LBL—11153) Final design, installation and base- 
line testing of 500 kW direct contact pilot plant at East 
Mesa. Hlinak, A.; Lobach, J.; Nichols, K.; Olander, R.; 
Werner, D. (Barber-Nichols Engineering Co., Arvada, CO 
(USA)). 30 May 1980. Contract W-7405-ENG-48. 78p. 
NTIS, PC A05/MF AOI. 

The pilot plant was configured to accomplish two objectives 
- first to evaluate the overall performance potential of direct con- 
tact powerplants and second to develop design criteria and param- 
eters for full-scale direct contact plants. The pilot plant includes all 
of the process functions that would be incorporated in a full-scale 
plant. Incoming brine is treated to remove undissolved gases, 
pumped through the direct contact heat exchanger (DCHX), and 
then sent to a recovery system for removal of the dissolved work- 
ing fluid. The chosen working fluid is isobutane (IC,). The working 
fluid loop includes a radial inflow turbine with generator, condens- 
ers, hot-well reservoir, and a feed pump. A downwell pump was 
installed in the geothermal well to supply the plant with unflashed 
brine. (MHR) 


1509 Geothermal Engineering 


REFER ALSO TO CITATION(S) 2260 


2267 (CONF-800242—) Geothermal reservoir well stim- 
ulation symposium. Crichlow, H.B. (ed.). (Republic Geo- 
thermal, Inc., Santa Fe Springs, CA (USA)). 7 Feb 1980. 
Contract AC32-79AL01563. 235p. NTIS, PC All/MF AO1. 

From Symposium on geothermal well stimulation; San Fran- 
cisco, CA, USA (7 Feb 1980). 

Ten papers are included. One was abstracted previuosly. 
Separate abstracts were prepared for nine. (MHR) 


2268 (CONF-800242—, pp 5-22) Geothermal reservoir 
well stimulation program overview and status report. Camp- 
bell, D.A. (Republic Geothermal, Inc., Santa Fe Springs, 
CA). 7 Feb 1980. 
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From Symposium on geothermal well stimulation; San Fran- 
cisco, CA, USA (7 Feb 1980). 

The reservoir selection process tasks, technology transfer 
tasks, and some of the reports that will be available from the pro- 
gram are discussed in some detail, along with future experiments 
and the program schedule. (MHR) 


2269 (CONF-800242—, pp 23-40) High-temperature 
proppants and fluids for geothermal well stimulation. Sinclair, 
A.R. (Maurer Engineering, Inc., Houston, TX). 7 Feb 1980. 

From Symposium on geothermal well stimulation; San Fran- 
cisco, CA, USA (7 Feb 1980). 

All available data on proppants and fluids were examined to 
determine deficient areas in technology as required by 300 to 500 
degrees F. (150 degrees to 265 degrees C.) geothermal wells. While 
fluid properties have been examined well into the 450 degree F. 
range, proppants have not been tested at elevated temperatures 
except in a few instances. The latest proppant test data at geother- 
mal temperatures is presented. Also some physical properties of 
possible fluid systems are shown and various techniques that can be 
worthwhile in geothermal wells are discussed. 


2270 (CONF-800242—, pp 41-49) Numerical solution of 
sand transport in hydraulic fracturing. Daneshy, A.A. (Halli- 
burton Services, Duncan, OK). 7 Feb 1980. 

From Symposium on geothermal well stimulation; San Fran- 
cisco, CA, USA (7 Feb 1980). 

A numerical solution is developed for the deposition of a 
propping agent inside a hydraulic fracture. Such parameters as fluid 
leak-off into the formation, increase in sand concentration caused 
by leak-off, non-Newtonian fracturing fluids, hindered settling ve- 
locity, and an up-to-date geometry are taken into consideration. 
Three examples investigate the proppant deposition for low-, 
medium-, and high-viscosity fracturing fluids. 


2271 (CONF-800242—, pp 50-108) Fracture design 
modelling. Crichlow, H.B. (Petroleum Training and Techni- 
cal Services, Norman, OK). 7 Feb 1980. 

From Symposium on geothermal well stimulation; San Fran- 
cisco, CA, USA (7 Feb 1980). 

A design tool is discussed whereby the various components 
that enter the design process of a hydraulic fracturing job are com- 
bined to provide a realistic appraisal of a stimulation job in the 
field. An interactive computer model is used to solve the problem 
numerically to obtain the effects of various parameters on the over- 
all behavior of the system. 


2272 (CONF-800242—, pp 111-139) Raft River stimula- 
tion treatment results. Morris, C.W. (Republic Geothermal, 
Inc., Santa Fe Springs, CA). 7 Feb 1980. 

From Symposium on geothermal well stimulation; San Fran- 
cisco, CA, USA (7 Feb 1980). 

The Geothermal Reservoir Well Stimulation Program 
(GRWSP) group planned and excuted two field experiments at the 
Raft River KGRA during 1979. Well RRGP-4 was stimulated 
using a dentritic or Kiel hydraulic fracture technique, and Well 
RRGP-5 was stimulated using a conventional massive hydraulic 
fracture technique. The analyses and results of these stimulation 
treatments are presented. Both stimulation experiments at Raft 
River were technically successful; however, the post-stimulation 
productivity of the wells was disappointing. The productivity indi- 
ces (PI) of Wells RRGP-4 and RRGP-5 were found to be 0.6 gpm/ 
psi and 2.0 gpm/psi, respectively. Pressure transient data indicate 
an area of reduced transmissivity or limited entry near these wells 
and an area of high transmissivity (greater than 500,000 md-ft/cp) 
located at some distance which acts as a constant pressure bound- 
ary. The major fault lines near these wells are suspected of being 
the major source of the geothermal fluids. Further long-term test- 
ing is needed to confirm this fact. 


2273 (CONF-800242—, pp 140-154) Planning and ex- 
ecution of Raft River stimulation treatments. Verity, R.V. 
(Republic Geothermal, Inc., Santa Fe Springs, CA). 7 Feb 
1980. 


From Symposium on geothermal well stimulation; San Fran- 
cisco, CA, USA (7 Feb 1980). 
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The following topics are discussed for two Raft River 
Valley wells: well characteristics and treatment objectives, treat- 
ment selection and design, treatment history, mechanical arrange- 
ments and job costs. (MHR) 


2274 (CONF-800242—, pp 155-174) Raft River: Me- 
chanical design and operations. Nicholson, R.W. (Terra 
Services, Costa Mesa, CA). 7 Feb 1980. 

From Symposium on geothermal well stimulation; San Fran- 
cisco, CA, USA (7 Feb 1980). 

The mechanical problems in well stimulation involving 
liners, well casings, packers, and well configuration are discussed. 
(MHR) 


2275 (CONF-800242—, pp 203-213) Thermal stability 
of frac fluids in aqueous systems. Tyssee, D.A.; Vetter, O.J. 
(Vetter Research, Costa Mesa, CA). 7 Feb 1980. 

From Symposium on geotherma) well stimulation; San Fran- 
cisco, CA, USA (7 Feb 1980). 

Three laboratory methods were directed toward character- 
ization of the frac polymer solutions: total organic carbon content, 
total carbohydrate content, and high pressure liquid chromato- 
graphy. The results of return fluid analyses from the Raft River 
field experiments are described. (MHR) 


2276 (DOE/AL/10563—T7) Raft River well stimulation 
experiments: geothermal reservoir well stimulation program. 
(Republic Geothermal, Inc., Santa Fe Springs, CA (USA); 
Maurer Engineering, Inc., Houston, TX (USA); Vetter Re- 
search, Costa Mesa, CA (USA)). Aug 1980. Contract AC32- 
79A110563. 158p. NTIS, PC A08/MF AOI. 

The Geothermal Reservoir Well Stimulation Program 
(GRWSP) performed two field experiments at the Raft River 
KGRA in 1979. Wells RRGP-4 and RRGP-5 were selected for the 
hydraulic fracture stimulation treatments. The well selection proc- 
ess, fracture treatment design, field execution, stimulation results, 
and pre- and post-job evaluations are presented. 


2277 (DOE/ET/27026—T5) Geothermal materials 
survey: Baca Geothermal Demonstration Power Plant, Baca, 
New Mexico. Ellis, P.F. II. (Radian Corp., Austin, TX 
(USA)). 7 Oct 1980. Contract AC02-79ET27026. 36p. 
NTIS, PC A03/MF AO1. 

The results of a materials survey for the Baca 50 MW(e) 
single flash geothermal plant in the Valles Caldera of New Mexico 
are presented. From the design documents provided, materials pro- 
posed for use in contact with the plant atmosphere, the two-phase 
geofluid, the separated steam, and the recirculating condensate 
cooling water were assessed for suitability. Special emphasis was 
given to records of performance of the materials in other geother- 
mal plants. Based upon these considerations of chemical reactivity 
and plant operating experience, a number of recommendations were 
made. 


2278 (DOE/RA/28320—2, pp 103-121) Heat and mass 
transfer in reservoirs. Ryley, D.J. (Brown Univ., Provi- 
dence, RI). Mar 1980. 

In Sourcebook on the production of electricity from geo- 
thermal energy. 

The following are discussed: heat transfer by thermal con- 
vection, mass and heat transfer within the geothermal reservoir, 
drawdown and build-up in reservoirs, the heat content of igneous- 
related geothermal systems, the heat content of hydrothermal con- 
vection systems, mechanical properties of rocks, and rock fracture 
properties. (MHR) 


2279 (DOE/RA/28320—2, pp 121-135) Physics of 
fluid flow and heat transport in geothermal systems. Mercer, 
J.W.; Faust, C.R. (Geological Survey, Reston, VA). Mar 
1980. 

In Sourcebook on the production of electricity from geo- 
thermal energy. 

The theoretical development of a mathematical model of the 
physical behavior of geothermal systems is presented. The model is 
used for geothermal systems under natural conditions and under ex- 
ploitation. (MHR) 
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2280 (DOE/RA/28320—2, pp 136-155) Drilling for 
geothermal resources. Ryley, D.J.; DiPippo, R. (Brown 
Univ., Providence, RI). Mar 1980. 

In Sourcebook on the production of electricity from geo- 
thermal energy. 

A brief outline of geothermal drilling and the special prob- 
lems encountered are presented. The following are included: the 
standard drilling rig, the geothermal well site, drill bits and drilling 
fluids, casing and cementing, stimulating well flow, drilling costs, 
and advanced drilling methods. (MHR) 


2281 (DOE/RA/28320—2, pp 172-226) Analysis of the 
flow in the reservoir-well system. Ryley, D.J. (Brown Univ., 
Providence, RI). Mar 1980. 

In Sourcebook on the production of electricity from geo- 
thermal energy. 

The following are discussed: flow in a well pipe, characteris- 
tics of the combined well-reservoir system, patterns of two-phase 
association in vertical two-phase flow, thermodynamic availability 
in geothermal systems, and the surface transmission of geofluids. 
(MHR) 


2282 (LA-UR—80-2397) Geothermal well stimulation 
treatments. Hanold, R.J. (Los Alamos Scientific Lab., NM 
(USA)). 1980. Contract W-7405-ENG-36. 3p. (CONF- 
801203—2). NTIS, PC A02/MF AOl. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The behavior of proppants in geothermal environments and 
two field experiments in well stimulation are discussed. (MHR) 


2283 (LA-UR—80-3011) DOE Geothermal well stimula- 
tion program. Hanold, R.J.; Campbell, D.A.; Sinclair, A.R. 
(Los Alamos Scientific Lab., NM (USA); Republic Geo- 
thermal, Inc., Santa Fe Springs, CA (USA); Maurer Engi- 
—e Inc., Houston, TX (USA)). 1980. Contract W-7405- 
ENG-36. 10p. (CONF-801098—1). NTIS, PC A02/MF 
AOl. 

From 2. DOE-ENEL workshop for cooperative research in 
geothermal energy; Berkeley, CA, USA (20 Oct 1980). 

An effective stimulation treatment requires the interaction of 
four separate items: frac fluids, proppants, equipment, and planned 
and properly engineered schedules. While there are good fluid sys- 
tems and proppants, only judicious combinations and a well 
thought out schedule which uses all of these materials and available 
equipment to best advantage is an optimum stimulation treatment. 
Generally, high flow rates and convective cooling can be used 
either with conventional (planar) fracturing or with a dendritic 
fracturing technique. Many of todays fluid systems have been tested 
to above 400°F. Some fluids have survived quite well. Current tests 
on proppants have shown temperature sensitivities in sand; howev- 
er, there are resin coated materials and sintered bauxite which are 
not temperature sensitive. (MHR) 


Analysis of errors in using the two electrode and 
y ol electrode polarization resistance methods in measuring 
corrosion rates. Danielson, M.J. (Battelle, Pac Northwest 
oa Richland, Wash). Corrosion; 36: No. 4, 174-178(Apr 
1980). 

This theoretical paper outlines a simple method of reducing 
the error of the three electrode method when data is taken at /plus 
or minus/10 mV from the corrosion potential. Further, a general 
theoretical analysis of errors in using the two electrode method is 
presented. This work is an outgrowth from our studies into adapt- 
ing commercial corrosion monitoring instruments to operate in geo- 
thermal environments. 8 refs. 


1510 Direct Energy Utilization 


2285 (DOE/ET/27233—T2) Engineering and economic 
studies for direct applications of geothermal energy in an in- 
dustrial we in Pahoa, Hawaii. Quarterly technical progress 
report # 4, (Hawaiian Dredging and Construction Co., 
Honolulu, HI (USA)). 15 Oct 1980. Contract ACO03- 
79ET27233. 7p. NTIS, PC A02/MF AOl1. 
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That portion of the Hawaiian energy self-sufficiency pro- 
gram which is related to a conceptual use of geothermal heat for 
industrial and agricultural applications is discussed. It is concluded 
that a direct heat geothermal industrial park located near Pahoa, 
Hawaii appears feasible. (MHR) 


17 WIND ENERGY 
1701 Availability (climatology) 


REFER ALSO TO CITATION(S) 2287 


2286 (PNL—3448) Measurement strategies for estimat- 
ing long-term average wind speeds. Ramsdell, J.V.; Houston, 
S.; Wegley, H.L. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). Oct 1980. Contract AC06-76RL01830. 
3lp. NTIS, PC A03/MF AO1. 

The uncertainty and bias in estimates of long-term average 
wind speeds inherent in continuous and intermittent measurement 
strategies are examined by simulating the application of the strate- 
gies to 40 data sets. Continuous strategies have smaller uncertainties 
for fixed duration measurement programs, but intermittent strate- 
gies make more efficient use of instruments and have smaller uncer- 
tainties for a fixed amount of instrument use. Continuous strategies 
tend to give biased estimates of the long-term annual mean speed 
unless an integral number of years’ data is collected or the measurc- 
ment program exceeds 3 years in duration. Intermittent strategies 
with three or more month-long measurement periods per year do 
not show any tendency toward bias. 


1706 Wind Energy Engineering 


2287 (DOE/ET/23116—79-1) Analysis of strong noctur- 
nal shears for wind machine design. Progress report. Mahrt, 
L.; Heald, R.C. (Oregon State Univ., Corvallis (USA). 
Dept. of Atmospheric en Dec 1979. Contract AT06- 
79ET23116. 64p. NTIS, PC A04/MF AOI1. 

Analysis of data at Wangara and several sites over the plains 
regions of the United States indicates that wind speeds and shears 
in the nocturnal boundary layer are considerably greater than earli- 
er estimates from surface observations and from use of the conven- 
tional power law. The power law, with stability corrected coeffi- 
cients, can still not adequately represent the vertical structure of 
the nocturnal boundary layer. Existing alternatives to the power 
law require values of variables not normally measured and are 
rather poor in the wind power turbine part of the nocturnal bound- 
ary layer. A new format for representation of statistics of the verti- 
cal structure of winds is developed and found to successfully de- 
scribe mean profiles for the various stability classes. Data is also 
analyzed to determine the physical causes of the strong nocturnal 
accelerations and attendant low-level jet. 


2288 (PB—80-149776) Selecting water-pumping wind- 
mills. (New Mexico State Univ., Las Cruces (USA). New 
Mexico Energy Inst.). Jan 1978. 19p. NTIS, PC AA02/MF 
AOl. 

This short paper is a introductory guide for those consider- 
ing a windmill for water pumping. Topics discussed include: Parts 
and Assembly, the tower, the well seal and pump rod assembly, the 
packerhead, the drop pipe, the cylinder and screen, the discharge 
pipe, booster mill and storage tanks. Also mentioned are sugges- 
tions for windmill size selection and proper site installation. 
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REFER ALSO TO CITATION(S) 2464, 2470, 2743, 2913, 2921, 3295 


2289 (CONF-7903123—, pp 133-141) Materials science 
and technology for new energy resources and more-efficient 
energy conversion: fossil fuels, geothermal, and solar. Jaffee, 
R.I. (Electric Power Research Inst., Palo Alto, CA). 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

The topic of reliability was considered in this workshop as 
being perhaps more important than efficiency, although both objec- 
tives are very important. Also, in addition to new energy sources, 
the workshop spent most of its time on an old energy source, 
namely coal. Discussion of new energy sources was limited to geo- 
thermal and solar. Since many aspects of solar power were being 
covered by other workshops, attention was confined to solar 
energy in conjunction with energy conversion. Three areas were 
covered relating to coal: current steam power plants, conversion of 
coal to clean fuels, and the use of coal-derived fuels in combined- 
cycle plants. In general, the workshop considered fairly narrow 
issues in order to focus on real-time problems. The issues were 
mostly based on questions at which current R and D is aimed. Most 
of the research is still ongoing. It was hoped that exposition of 
issues would be useful to those who are engaged in such research. 


2290 (CONF-8009102—1) Examining relationships be- 
tween coal characteristics and the performance of TVA power 
plants. Part 1. Approach and some early results. Barrett, 
R.E.; Holt, E.C. Jr.; Cole, R.M.; Frank, R.M. (Battelle Co- 
lumbus Labs., OH (USA); Hoffman-Muntner Corp., Silver 
Spring, MD (USA); Tennessee Valley Authority, Chatta- 
nooga (USA)). 1980. Contract AI01-79ET14275. 17p. NTIS, 
PC A02/MF AOl. 

From Joint power conference; Phoenix, AZ, USA (28 Sep 
1980). 

This paper describes an ongoing program to examine historic 
TVA coal and power plant performance data for the purpose of 
searching for relationships between coal characterization and var- 
ious measures of power plant performance. Power plant perform- 
ance parameters of interest include unit efficiency, boiler capacity, 
boiler availability, plant operating costs, and plant maintenance 
costs. The program is being conducted using TVA data from the 
past 18 years (1961-1978) as the data base. Early results of the pro- 
gram show that unit heat rate, slagging outages, and maintenance 
costs are strongly influenced by coal ash and coal sulfur, at least for 
some TVA plants. Unit capacity and unit availability have not been 
shown to be strongly dependent on coal ash and sulfur in early re- 
sults. 


2291 (DOE/ET/15332—T1) Compressor configuration 
and design optimiztion for the high reliability gas turbine. 
Final report. (Westinghouse Electric Corp., Concordville, 
PA (USA). Combustion Turbine Systems Div.). Sep 1980. 
Contract AC03-79ET 15332. 128p. NTIS, PC A0O7/MF AOl1. 

This preliminary design study was conducted to define an 
advanced compressor for use in the High Reliability Combustion 
Turbine Engine presently investigated under EPRI contract 
RP1187-2. Advanced design concepts based on projections of 1985 
low aspect ratio aircraft engine compressor technology were uti- 
lized to define three compressor configurations with 11, 13 and 15 
stages. This study was applied to compressors with 14:1 pressure 
ratio, 800 Ibs/sec (360 kg/sec) airflow and operating at 3600 rpm to 
match the requirements of heavy duty power generation combus- 
tion turbine engines. Typical, front, middle and last stages of these 
three compressors were studied to evaluate their aerodynamic and 
mechanical feasibility and to determine the influence of the number 
of stages, and stage loadings on their overall efficiency. The 11 
stage compressor was selected for further mechanical analysis to 
verify its structural constraints and define in greater detail its me- 
chanical configuration. Cost of this compressor was estimated for 
comparison with the present 19 stage High Reliability Reference 
Compressor derived from the Westinghouse W-501 engine. Finally, 
development requirements and a program schedule were estab- 
lished. 
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2292 (DOE/TIC—11321) Feasibility study of wood resi- 
due fired cogeneration at Heppner, Oregon. Final report, Oc- 
tober 1979. Albaugh, E.W.; Collins, D.A.; Alescio, R.J. 
(Schuchart and Associates, Inc., Seattle, WA (USA)). Mar 
1980. 266p. NTIS, PC Al2/MF AOl. 

The technical and economic feasibility of constructing a 
wood residue-fired steam and electric power cogeneration facility 
on a site near Heppner, Oregon, is explored. The availability and 
cost of wood residye from various sources were investigated. Three 
plants at capacities of 6 MW, 12 MW, and 24 MW were studied 
with 45,000 Ib./hr of extraction steam supplied to the Kinzua mill 
for each plant. Capital and operating costs were estimated for each 
plant together with bus bar power costs, and economic analyses 
were performed for four financing/ownership cases for each. Final- 
ly, the feasibility of marketing power at these bus bar costs was de- 
termined. The conclusions reached were: sufficient fuel is available 
at a range of costs for any one of the plants studied; conventional 
proven designs exist to support construction of these facilities; the 
lowest cost of electricity is obtained by matching plant capacity 
with wood residue supply from Kinzua operations; structuring of 
plant ownership and project financing to take maximum advantage 
of tax incentives and tax-exempt bonds has a significant effect on 
electricity costs; utilization of waste material brought in from for- 
ests significantly increases the cost of electricity, compared with 
plants using wood residue available from wood processing oper- 
ations; and electricity from plants with capacities which can be sup- 
ported by wood residues from mill operations is competitive with 
alternative new sources of electricity which will be available in the 
1980's. Use of existing tax incentives and tax-exempt financing, 
when possible, greatly enhances the economic justification for such 
plants. 


2293 (DOE/TIC—11322) Study of the feasibility of co- 
generation using wood waste as fuel. Final report. Thorn, 
W.F.; Hoskins, R.L.; Wilson, D. (Rocket Research Corp., 
Redmond, WA (USA)). 10 Apr 1980. 238p. NTIS, PC All/ 
MF AOl. 

The objective of this study was to evaluate the feasibility of 
establishing a wood- and refuse-burning thermal/electrical cogener- 
ation facility in eastern Lewis County, Washington. The work was 
sponsored by 10 industrial, federal, county and utility organizations 
and was carried out in a 6-task, 5-month program. The types, 
forms, sources, costs and availability of fuels in the area were stud- 
ied along with local thermal markets and regional electrical mar- 
kets. Conceptual designs, including the selection and sizing of the 
principal pieces of equipment, were developed for both a cogenera- 
tion and condensing cycle plant. An assessment was made of the 
environmental and regulatory requirements applicable to the facili- 
ties. The estimated capital and operating costs of each facility were 
established. Energy costs and standard capital investment economic 
parameters for various ownership forms were determined. The re- 
sults of the study clearly indicate the feasibility of establishing a 25- 
MW¢e) generation facility in this area. The primary location recom- 
mended is in the town of Morton, Washington. The cost of produc- 
ing electrical energy is lowest with the public-utility form of own- 
ership and is estimated at 29.0 mills/kWh in 1979 dollars. The over- 
all direct construction cost for a condensing cycle generation plant 
is estimated at $30,865,200 in 1979 dollars. A Phase II program plan 
was developed which outlines the requirements and schedule for 
acquisition of the facility. The Phase II detailed design and con- 
struction program is recommended. 


2294 (EPRI-AP—1586) Technology assessment of ce- 
ramic joining applicable to heat exchangers. Technical plan- 
ning study TPS-77-748. Final report. Brassell, G.W.; Ten- 
nery, V.J. (Oak Ridge National Lab., TN (USA)). Oct 1980. 
Contract W-7405-ENG-48. 32p. NTIS, PC A03/MF AOI. 
The use of metal heat exchangers for heat recovery in utility 
combined-cycle and indirect-fired gas turbine power plants is limit- 
ed to a maximum temperature range of 800 to 900°C. The use of 
ceramic heat exchangers offers the potential of higher operating 
temperatures and thus a higher efficiency. Joining ceramics was 
identified as a potential problem; this study confirms that the pres- 
ent state of the art of joining ceramics must be improved to obtain 
the full benefits of high-temperature ceramic heat exchangers. Me- 
chanical joining, brazing, and solid-state bonding appear to be the 
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most promising methods. Mechanical joining is limited to applica- 
tion with low applied stresses. Brazing, mainly using silicon metal, 
limits the maximum temperature to 1200 to 1300°C. Solid-state 
bonding requires a high sintering temperature and is difficult to do 
under field conditions. 


2295 (FE—2357-77) PFB coal fired combined cycle de- 
velopment program. Quarterly report, January-March 1980. 
(General Electric Co., Schenectady, NY (USA). Energy 
Systems Programs Dept.). 1980. Contract AC21-76ET 10377. 
72p. NTIS, PC A04/MF AO1. 

The 10 x 100 NCB-CURL test program has been completed. 
Metallographic examination of the test airfoils shows very little 
corrosion attack and no erosion. The lack of corrosion and erosion 
are attributed to low metal temperatures (1350 to 1475°F) and small 
particle size (99.2% < 10 um) respectively. Examination of the 
twelve Exxon mini-rig airfoils shows varying degrees of erosion 
and corrosion after 1000 hours of exposure. Overall, GE-2541 per- 
formed best while IN-671 suffered most with local area of total 
cladding loss. Relative to the CURL test, the increase corrosion 
and erosion is felt to be due to the higher temperature (1575°F) and 
larger particle size. The small burner rig testing at 1600°F indicates 
that the cobalt-based claddings were most resistant to corrosion fol- 
lowed by the iron-base claddings (GE-2541), etc. Experiments relat- 
ed to the cyclone separator were performed: particle/wall charging 
effects, 12-inch cyclone performance with cusped electrode, and 18- 
inch Electrocyclone performance measurement. The experiraents 
on particle/wall charging showed that charge transfer between par- 
ticles and the duct or cyclone walls can dominate the net charge 
inside the cyclone. This explains why upstream charging of parti- 
cles is often ineffective in augmenting cyclone performance: The 
charge is lost by particle/wall collision. The experiments point to 
the need to augment particle charge with a suitable corona source 
internal to the cyclone rather than upstream. Following this reason- 
ing, a cusped rectangular corona rod was installed in the 12-inch 
Air Shield cyclone and experiments showed dramatic and repeat- 
able performance improvements with the electrode energized. A 
similar electrode configuration was installed in the new 18-inch 
Electrocyclone mode. Experiments with this model showed overall 
efficiency levels higher than the 12-inch model. 


2296 (NP—25155) Closed-cycle gas turbine in frequen- 
cy-efficiency operation. Krapp, R. (Hannover Univ. (Ger- 
many, F.R.). Fakultaet fuer Maschinenwesen). 15 Jan 1980. 
140p. (In German). NTIS (US Sales Only), PC AO7/MF 
AOl. 


Thesis. 

The frequency-efficiency operatiun of a closed-cycle gas tur- 
bine was studied. The requirements of the gas turbine for this oper- 
ation and the possible control gearing with regard to its applicabil- 
ity for the frequency-efficiency operation were investigated. Dem- 
onstrated on a reference-plant, the suitable control methods were 
observed in a more detailed way. The aim of the work is to arrive 
at a statement concerning the most favorable method. Only the de- 
pendence between net frequency and efficiency was observed. Su- 
perior control operations, such as the control of the delivery output 
between two networks, are not included. 


2297 High-temperature turbine for operation on coal-de- 
rived fuel. Mogul, J.M.; Wolf, J.C.; Bunker, W.W. (Curtiss- 
Wright Corp, Wood-Ridge, NJ). Mech. Eng.; 102: No. 4, 51- 
57(Apr 1980). 

A developmental program is under way for generating clean, 
high-efficiency electric power from coal by integrating a low-Btu 
coal gasification system with a combined gas turbine-steam turbine 
cycle. Achieving this objective is dependent on developing a gas 
turbine that can operate at temperatures over 2600°F (1430°C) in a 
combusted coal-gas environment. Transpiration-air-cooling of hot 
section blades and vanes is a concept that can effectively deal with 
both high gas temperatures and the aggressive atmosphere. The 
concept, early test experience, and the building block testing ap- 
proach for evaluating transpiration-air-cooling on simulated coal- 
derived fuel are discussed. 2 refs. 


2298 Drift drop deposition rate at a short distance from 
natural draft cooling towers. Pena, J.A. (Pa State Univ, Uni- 
versity Park). Atmos. Environ.; 14: No. 4, 429-431(1980). 
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The drift deposition rate has been measured at short dis- 
tances (170 and 250 m) from the cooling towers at the Keystone 
Power Plant (Indiana, PA). The measurements were made during 
high humidity conditions such that the drift drops could be as- 
sumed to have a constant fall velocity. These results are compared 
with the predictions by two theoretical formulas and it is found 
that the predicted values are much lower than the observed ones. 6 
refs. 


2299 Feasibility study of a waste-fueled, fluidized bed 
co-generation facility. Patterson, CA; Del Puerto Enterprises 
(1978). 46p. (NP—25168). California Energy Commission, 
Sacramento, CA. 

The technical and economic feasibility of establishing a 
waste-fueled cogeneration plant were studied. The plant will use 
fluidized bed combustors to produce process heat and electric 
power for a specified industrial customer. The wastes considered 
included waste paper products, wood wastes, and food processing 
wastes such as rice hulls, peach pits and almond shells. The power- 
and-heat requirements of the industrial customer are identified. 
Capital cost, annual income, payback period, and return on invest- 
ment are estimated. It is concluded that: a joint venture of some 
type between the customer and the energy producer is probably the 
most practical arrangement; there are no significant technological 
barriers to implementing the proposed concept; obtaining the neces- 
sary air pollution clearances may be a major barrier; waste fuels are 
available at effective costs lower than current fuel alternatives for 
producing and/or acquiring steam and electricity; the project as de- 
signed, with its attendant risks, has an 8% investment return which 
is not sufficient to attract private investment capital. It is likely that 
some type of governmental support would be required if the pro- 
posed concepts were to be tested in actual practice. 


2300 (FCR—0926(Vol.2)) Evaluation of battery convert- 
ers based on 4.8-MW fuel cell demonstrator inverter. Volume 
II. Appendices. Final report. Kornbrust, F.J.; Vivirito, J.R.; 
Walton, J.W.; King, J.M. (United Technologies Corp., 
South Windsor, CT (USA). Power Systems Div.). [nd]. 
Contract AC01-76ET26961. 228p. NTIS, PC Al1l/MF AOl. 

Eleven appendixes to the final report on evaluation of bat- 
tery converters based on the 4.8 MW fuel cell demonstration in- 
verter are presented. Information is included on: electrical interface 
requirements for batteries and fuel cells; survey form and response 
to survey of advanced battery cell characteristics; actual and per 
unit battery profile curves; phase controlled rectifier design; boost 
regulator design; cost background data for supplemental augmenter; 
boost regulator augmenter loss calculations; hybrid simulator aug- 
menter and battery models; hybrid simulator analyses; cycle analy- 
sis technique examiple; test instrumentation and data sheets; and a 
survey of potential applications for isolated operation of inverter 
rectifier systems. (LCL) 
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2301 (DOE/METC/SP—80/24) Mechanistic modeling 
of granular bed filters for the removal of particulate matter 
from high-temperature, high-pressure gas streams: a critical 
assessment. Saxena, S.C. (Department of Energy, Morgan- 
town, WV (USA). Morgantown Energy Technology 
Center). Oct 1980. 40p. NTIS, PC A03/MF AO1. 

In several coal conversion processes involving the genera- 
tion of electrical power from coal, it is necessary to remove the 
particulate matter from flue gases at high temperatures and pres- 
sures. Several variants of granular bed filters involving fixed beds, 
moving beds, intermittently moving beds, and fluidized beds are 
being examined to accomplish this goal. This report deals with the 
review and critical assessment of the mathematical models which 
have been developed to date to describe the filtration efficiency and 
pressure drop across such filters. It is hoped that a reliable model 
will fulfill the basic needs of engineering design and scale-up. Fur- 
ther, the areas in which the future research and development work 
should be directed are identified in the light of available literature. 
The particulate removal from a dust-laden gas stream in a granular 
bed filter takes place by a combination of several collection mecha- 
nisms. These are: gravitational settling, interception, impaction, 
Brownian diffusion, and external field effect. The mechanistic de- 
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tails and the corresponding controlling parameters for all these 
processes are identified and outlined. Various semitheoretical ex- 
pressions and models developed for collection efficiency for clean 
bed filtration and for deposition on the filter cake formed by the 
collection of dust particles are reviewed and discussed. Similar ef- 
forts dealing with the filter pressure drop are also described. 


2302 (EPRI-EA—1238) Methodology for assessing pop- 
ulation and ecosystem level effects related to intake of cool- 
ing waters. Final report. Alevras, R.A.; Logan, D.T.; Dew, 
C.B.; Pikitch, E.K.; Moy, S.S.; Wyman, R.L.; Lawler, J.P.; 
Weiss, S.L.; Norris, R.A.; Sydor, W.J. (Lawler, Matusky 
and Skelly, Pearl River, NY (USA)). Nov 1979. 173p. 
NTIS, PC A08/MF AO1. 

This methodology provides quantitative techniques for as- 
sessing the effects of mortality due to water withdrawal on aquatic 
populations and communities. A framework for utilizing these tech- 
niques which relies upon the judgment of the investigator is pre- 
sented in the methodology document. A companion document, the 
handbook (2 volumes), provides a detailed discussion of the quanti- 
tative techniques with examples. Quantitative assessments at the 
population and community level are not routinely undertaken in 
impact assessments, therefore, the methodology proposes a series of 
steps in which the analyses become progressively more complex 
and costly. The investigator will utilize the methodology to evalu- 
ate a particular situation and select the quantitative techniques. The 
methodology also provides several perspectives for evaluating the 
meaning of the quantitative measures of effects. 


2303 (PB—80-146897) Demonstration of Wellman- 
Lord/Allied Chemical FGD technology: demonstration test 
first year results. Annual report Sep 78-Aug 79. Adams, 
R.C.; Cotter, J.; Milligan, S.W. (TRW, Inc., Durham, NC 
(USA)). Sep 1979. Contract EPA-68-02-1877. 99p. NTIS, 
PC A05/MF AOI. 

The report gives results of the first year of a comprehensive 
test program to demonstrate the capabilities of a full-scale plant 
using the Wellman-Lord/Allied Chemical process for desulfurizing 
flue gas. The FGD unit is retrofitted to Northern Indiana Public 
Service Company's 115 MW coal-fired unit No. 11 at the Dean H. 
Mitchell Station. During the demonstration, which began in Sep- 
tember 1977, operating experience was limited by boiler- and FGD- 
related operating problems. At least 1 year of additional testing will 
follow completion of a number of design improvements that will 
eliminate or minimize the problems that have limited FGD plant 
use. 


2304 (PB—80-147077) Sammis generating station: meet- 
ing SO, and particulate standards with cleaned Ohio coals. 
Final report Mar-Jul 79. Sessler, G. (Teknekron Research, 
Inc., Berkeley, CA (USA). Energy and Environmental Sys- 
tems Div.). Jan 1980. Contract EPA-68-02-3092. 103p. 
NTIS, PC AA06/MF AO1. 

The report discusses the background and issues related to 
the control of air pollutants emitted by a large coal-burning plant in 
eastern Ohio. The plant not only has had a history of severely ex- 
ceeding Ohio’s State Implementation Plan (SIP) particulate emis- 
sion limit, but also its SO2 emissions have exceeded the limit of 
Chio’s forthcoming SIP. An important issue is the extent to which 
compliance with the SIP will promote the plant’s switching from 
Ohio coals to Southern Appalachian coals (which produce fewer 
particulate and SO, emissions) and the consequent disruption to 
Ohio’s coal mining industry. Addressing this issue, the report exam- 
ines the plant's historical coal usage, the production and character- 
istics of Ohio and Southern Appalachian coals, the relevance of 
coal-sulfur variability, and the feasibility and implications of pro- 
ducing and burning cleaned Ohio coals as a strategy for complying 
with Ohio's SIP. The report discusses factors that will affect the 
relative economics of burning cleaned Ohio coals at the plant. The 
report indicates that, by burning cleaned Ohio coals, the plant's 
largest and newest units (constituting 60% of the plant's total ca- 
pacity) can increase their consumption of Ohio coal by 50-100%, 
depending on the characteristics of the coals and the cleaning proc- 
esses used. 


20 ELECTRIC POWER ENGINEERING 
2002 Environmental Aspects 


2305 (PB—80-147317) Design criteria for stationary 
source catalytic combustion systems. Final report Jun 75-Aug 
78. Kesselring, J.P.; Krill, W.V.; Atkins, H.L.; Kendall, 
R.M.; Kelly, J.T. (Acurex Corp., Mountain View, CA 
(USA). Energy and Environmental Div.). Aug 1979. Con- 
tract EPA-68-02-2116. 457p. NTIS, PC AA20/MF AO1. 

The report gives results of an investigation of the applicabil- 
ity of catalytic combustion to stationary gas turbine, boiler, and fur- 
nace systems, identifying system operating characteristics and po- 
tential for NOx emissions reduction. An experimental program was 
conducted to develop catalyst materials and combustor concepts 
with useful heat extraction. 


2306 (PB—80-147630) Epa utility fgd (flue gas desulfur- 
ization) survey: April-June 1979. Quarterly report Apr-Jun 
79. Smith, M.; Melia, M.; Koger, T. (PEDCO-Environmen- 
tal, Inc., Cincinnati, OH (USA)). Aug 1979. Contract EPA- 
68-02-2603. 223p. NTIS, PC A10/MF AOI. 

This report is the third in a series of four issues generated by 
a new computerized data base system. This is an updated supple- 
ment to the December 1978-January 1979 report (EPA-600/7-79- 
022c) and should be used in conjunction with it. This report differs 
from those of the previous series in that the scope of design data 
for operating FGD systems is vastly expanded, section formats are 
revised somewhat and a new section includes operational particu- 
late scrubbers. The report presents a survey of utility flue gas desul- 
furization (FGD) systems in the U.S. It summarizes information 
contributed by the utility industry, process suppliers, regulatory 
agencies, and consulting engineering firms. Systems are tabulated 
alphabetically by development status (operational, under construc- 
tion, or in planning stages), utility company, process supplier, proc- 
ess waste disposal practice and regulatory class. It presents data on 
system design, fuel sulfur content, operating history, and actual per- 
formance. It includes unit by unit dependability parameters and dis- 
cusses problems and solutions associated with the boilers and FGD 
systems. Process flow diagrams and FGD system economic data 
are appended to the report. 


2307 (PB—80-151541) Citizen concern with power plant 
siting: Wisconsin power plant impact study. Final report Jan 
77-Jul77. Quigley, E.; Randall, J.; Murray, B.H.; D’Alessio, 
A.B. (Wisconsin Univ., Madison (USA). Inst. for Environ- 
mental Studies). Jan 1980. 122p. NTIS, PC AA06/MF AOI. 

Two hundred and fifteen invited participants attended four 
public workshops in four Wisconsin cities in the spring of 1977. 
They were divided into small groups and asked to identify and rank 
power plant siting concerns in three categories: biological and 
physical, economic and social, and land use. Each group ranked the 
top ten concerns in each of the three categories. Participants also 
completed a survey asking them to rank sites for power plants and 
transmission lines, to provide some personal background informa- 
tion, and to express their views on the workshop. A list of every 
concern mentioned is included in this report, and concerns are 
combined and analyzed by their ranking, both overall and in the 
final vote. 


2308 (PB—80-806482) Thermal pollution. Control tech- 
niques and general studies (citations from the NTIS Data 
Base). Report for 1964-feb 80. Brown, R.J. (National Tech- 
nical Information Service, Springfield, WA (USA)). Mar 
1980. 259p. NTIS PC NO1/MF NO1. 

Reports concerned with control techniques for heated ef- 
fluents from power and industrial plants are cited. Also included 
are studies on general thermal pollution problems and their abate- 
ment. Many reports on the remote sensing of thermal effluents are 
also cited. However, the control of thermal pollution by using the 
waste heat for constructive purposes is not covered in this bibliog- 
raphy. (This updated bibliography contains 252 abstracts, 13 of 
which are new entries to the previous edition.) 





20 ELECTRIC POWER ENGINEERING 
2003 Power Transmission And Distribution 


2003 Power Transmission And Distribution 


2309 (PB—80-142649) Power transmission by direct and 
alternating currents. Report No. 15. Tikhodeev, N.N. 
(Bureau of Reclamation, Washington, DC (USA)). [nd]. 
Translation of Peredacha Energii Postoyannym i Peremen- 
nym Tokom, Leningrad, 1969.; Sponsored in part by Na- 
tional Science Foundation, Washington, DC. § cial For- 
e J Currency Science Information Program. 436p. NTIS, 
A19/MF AOl. 

The report contains the transactions of the Scientific and Re- 
search Institute of Direct Current, No. 15. Partial contents: Selec- 
tion of distances between line conductors and ground for 110-750 
KV overhead lines; Behavior of paper-oil insulation of power trans- 
formers under prolonged action of the voltage of commercial fre- 
quency; Selection of shape of the spacer for a gas-filled cable; Prin- 
ciples of selecting line insulation in regions having saline soils; Har- 
monic analysis of fragmental sinusoidal functions; Calculation of 
complex electrical and magnetic resistances of steel wires. 


i 
P 


2310 (BNL—28389) Improved 60 Hz superconducting 
power transmission cable. Morgan, G.H.; Schauer, F.; 
Thomas, R.A. (Brookhaven National Lab., Upton, NY 
(USA)). 1980. Contract AC02-76CH00016. 4p. (CONF- 
800980—23). NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

The third in a series of 10 m, NbsSn cables for ac power 
transmission has been installed in a horizontal, refrigerated cryostat. 
Like the two previous ones, this coaxial cable has its ends rigidly 
fixed so that it cannot contract axially on cooldown, and has two 
layers of superconducting helices and two layers of high purity alu- 
minum helices for stabilization in each conductor. It differs from 
the previous one in having thicker electrical insulation (7.4 mm vs 
3.6 mm), in having increased contact resistance between the super- 
conducting layers to reduce ac loss, and in being driven by an ex- 
ternal supply through horizontal, coaxial, vapor-cooled current 
leads. This is the final short cable prior to construction late this 
year of a 100 m cable which will be tested with high voltage and 
high current simultaneously. Results of current tests are presented, 
including ac loss at various temperatures and recovery from ther- 
mally induced quenches 


2311 (BNL—28438) Construction and properties of a 1- 
m long Nbs;Ge-based ac superconducting power transmission 
cable. Thompson, J.D.; Maley, M.P.; Newkirk, L.R.; Valen- 
cia, F.A.; Carlson, R.V.; Morgan, G.H. (Los Alamos Scien- 
tific Lab., NM (USA); Brookhaven National Lab., Upton, 
NY (USA)). 1980. Contract AC02-76CH00016. 4p. (CONF- 
800980—30). NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

A prototype l-m long, coaxial ac superconducting power 
transmission cable utilizing NbsGe-clad tapes was constructed. 
Tapes up to 20-m long were produced by pulling 25-um thick by 
0.64-cm wide copper substrates through a continuous coating 
chemical vapor deposition reactor. NbsGe layer thicknesses in the 
range 3 to 5 um were deposited on both surfaces and around the 
edges of the substrate. A total of 50 m of NbsGe-coated tapes was 
incorporated in this cable, with all tapes exhibiting critical current 
densities J/sub c/ at 14°K = 1.8 x 10° A/cm? The cable was fabri- 
cated after the BNL double-helix design. Losses measured in the 
cable were found to be high, ~ 1 mW/cm? at 500 rms A/cm, and 
comparable to losses in similar 1-m NbsSn-based cables. It is be- 
lieved that these high losses are not a result of material dependent 
properties. 


2312 (BNL—51251) Semiannual report for the period 
October 1, 1979-March 31, 1980 of work on: (1) supercon- 
ducting power transmission system development; (2) cable in- 
sulation development. Power Transmission Project Technical 
Note No. 106. (Brookhaven National Lab., Upton, NY 
(USA)). 7 Jul 1980. Contract AC02-76CH00016. 69p. NTIS, 
PC A04/MF AOl. 

Progress is reported in a program whose objective is to de- 
velop an underground superconducting power transmission system 
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which is economical and technically attractive to the utility indus- 
try. The system would be capable of carrying very large blocks of 
electric power, and would supplant overhead lines in urban and 
suburban areas and regions of natural beauty. The program consist- 
ed initially of work in the laboratory to develop suitable materials, 
cryostats, and cable concepts. The materials work covers the devel- 
opment and testing of suitable superconductors and dielectric insu- 
lation. The laboratory work has now been extended to an outside 
test facility which represents an intermediate step between the labo- 
ratory scale and a full-scale system. The facility will allow cables 
several hundred feet long to be tested under realistic conditions. In 
addition, the refrigerator has been designed for optimum service for 
utility applications. 


2313 (CONF-800805—7) Bifurcation analysis and dy- 
namic stability. Washburn, R.B. Jr.; Mehra, R.K. (Scientific 
Systems, Inc., Cambridge, MA (USA)). 1980. Contract 
ACO01-78ET29127. 6p. IS, PC A02/MF AOl. 

From Joint automatic control conference; San Francisco, 
CA, USA (13 Aug 1980). 

Using tools of bifurcation analysis, we examine the long-term 
behavior of implicit differential equations which are defined by si- 
multaneous ordinary differential equations and implicit algebraic 
equations. The analysis shows how certain nonlinearities can make 
the long term behavior of such dynamic systems sensitive to very 
small amplitude uncertainties and noise. This sensitivity makes the 
long term behavior practically unpredictable. At the same time the 
analysis suggests simple stochastic models in case of such unpredict- 
able behavior. Implicit differential equations are often used in mod- 
eling the dynamic behavior of electric power systems. Our analysis 
indicates essential limitations on the ability of such models to pre- 
dict long term behavior of the system, and it suggests ways to im- 
prove the ability of these models to describe important features of 
long term behavior. This analysis of implicit differential equations 
has significant implications for the study of the long term dynamic 
stability of power systems. The analysis also sheds light on the 
origin and significance of multiple solutions of the load flow equa- 
tions. 


2314 (CONF-8003104—) Incorporating HVDC power 
transmission into system planning. (Wisconsin Univ., Madi- 
son (USA)). 1980. Contract AS02-78ET29185. 542p. NTIS, 
PC A23/MF AOl. 

From Incorporating HVDC power transmission into system 
Panag Snes Phoenix, AZ, USA (24 Mar 1980). 

irty papers were presented at the meeting. A separate ab- 

stract was prepared for each paper for Energy Research Abstracts 
(ERA); 5 abstracts are included in Energy Abstracts for Policy 
Analysis (EAPA). (LCL) 


2315 (CONF-8003104—, pp 1-23) Operational perform- 
ance of HVDC systems throughout the world during 1975 to 
1978. Rumpf, E. (Forschungsgemeinschaft fuer Hochspan- 
nungs- und Hochstromtechnik e.V., Mannheim, Germany). 
1980. 

From Incorporating HVDC power transmission into system 
a Phoenix, AZ, USA (24 Mar 1980). 

operational performance of high-voltage direct current 

(HVDC) systems is the subject of annual utility protocols to Work- 
ing Group 04 of CIGRE Study Committee No. 14 D.C. Links. This 
report is an extract of CIGRE report for 1980 and presents a 
survey of the performance of all commercial HVDC systems 
throughout the world for the years 1975 to 1978. 


2316 (CONF-8003104—, pp 25-35) Comparison of ac 
and dc transmission systems and considerations in system 
planning. Harrison, R.E. (Teshmont Consultants Inc., Winni- 
peg, Manitoba). 1980. 

From Incorporating HVDC power transmission into system 
ome iy Phoenix, AZ, USA (24 Mar 1980). 

factors affecting the cost of dc transmission and general 

criteria to be taken into account when comparing ac versus dc 
transmission are examined. The planning and operational features of 
dc transmission are discussed including upgrading of corridor ca- 
pacity and regional interchange. 
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2317 (CONF-8003104—, pp 37-50) Justification of new 
HVDC systems for regional interchanges. Kanngiesser, 
K.W.; Schneider, H. (Brown, Boveri and Cie, AG, Mann- 
heim, West Germany). 1980. 

From Incorporating HVDC power transmission into system 
Pa symposium; Phoenix, AZ, USA (24 Mar 1980). 

nterconnection of initially separated ac distribution systems 
has obvious advantages. It will found justified both in developing 
countries and in heavily industrialized countries. The interconnec- 
tion in some cases may cause technical problems when using ac in- 
terties. A careful system design therefore has to consider modern 
and unconventional alternatives such as HVDC. The most applied 
method in the past when comparing ac and dc alternatives resulted 
in calculating the break-even-point of cost versus distance. The 
evaluation and pricing of technical properties would be another 
method to demonstrate the justification of HWVDC-schemes. It 
would lead to the conclusion that HVDC proves to be economical 
also in cases of shorter distances. But so far, no suitable and gener- 
ally accepted criteria are available for pricing of the technical prop- 
erties. This paper discusses those technical properties of HVDC 
which should be considered in case of electrical interconnections 
for regional interchanges. Economically quantified advantages are 
shown for two examples of interconnection related to the required 
spinning reserves which have to be provided in separated or inter- 
connected systems respectively. 


2318 (CONF-8003104—, pp 51-62) Interconnection of 
power systems via HVDC links. Harders, C.F.; Povh, D. 
(Siemens AG, Erlangen, Germany). 1980. 

From Incorporating HVDC power transmission into system 
planning symposium; Phoenix, AZ, USA (24 Mar 1980). 

nterconnection between power systems offers a number of 
technical and economic advantages. If, for technical reasons, direct 
coupling of two systems is not possible, the advantages of intercon- 
nection can be obtained by employing HVDC-ties. The study car- 
ried out on model systems using reliability calculations shows that 
the savings due to the interconnection of the systems via HVDC-tie 
amount to a significant part of capital investments required. A cost 
comparison of the interconnection by HVDC back-to-back link and 
by HVDC point-to-point transmission is discussed. 


2319 (CONF-8003104—, pp 63-75) Planning aspects of 

power transmission into metropolitan load centers. 
Ehmcke, B.; Harders, C.F. (Siemens AG, Erlangen, Ger- 
many). 1980. 

From Incorporating HVDC power transmission into system 

anaig speeeies: Phoenix, AZ, USA (24 Mar 1980). 

hen planning HVDC power transmission into load centers, 
the choice of the ac voltage level at the point of connection is an 
important economic parameter. Using the multilevel system struc- 
ture of a metropolitan area as an example for a planned reinforce- 
ment by HVDC, the supply at the 500-kV level and at the 132-kV 
level are compared. The cost savings in favour of the latter are 
considerable and depend mainly on the elimination of intermediate- 
level power-transfer equipment. 


2320 (CONF-8003104—, pp 77-98) Model to define and 
compare alternative ac and dc transmission systems. Cam- 
burn, R.D.; Javier, R. (Gilbert/Commonwealth, Jackson, 
MI). 1980. 
From Incorporating HVDC power transmission into system 
—, symposium; Phoenix, AZ, USA (24 Mar 1980). 
model recently developed for the US Department of 
Energy is described which allows an engineer with experience in 
transmission systems planning to make an analysis of alternative ac 
and dc voltages within a relatively short period of time, but with 
greater accuracy and perception of detail than achievable using pre- 
vious methods of quick estimation. The model includes data for 
projecting comparative capital costs and life-cycle costs of alterna- 
tives, as well as other contrasting features. The model was subse- 
quently used to explore the relative merits of various ac and de vol- 
tages in the context of constructing a trans-national electric power 
transmission network. The assumed purpose of such a network 
would be to provide for greater power supply reliability in the face 
of possible fuel supply restrictions. The shortages of oil, coal and 
natural gas which have occurred within the past eight years make it 
pertinent to explore such a concept. The results of this exploratory 
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use of the model are given and certain general conclusions regard- 
ing the relative merits of ac and dc voltages in the EHV/UHV 
range are postulated. 


2321 (CONF-8003104—, pp 99-118) Economic and 
technical evaluation of long underground dc transmission. 
-~ a A.S.; Heyer, S.V. (Philadelphia Electric Co., PA). 
1980. 


From Incorporating HVDC power transmission into system 
eS Phoenix, AZ, USA (24 Mar 1980). 

e total cost, both capital and operating for 16 different 
transmission technologies for a 10,000 MW capacity, 66-mile long 
application are summarized. The source of this data is the study, 
Evaluation of the Economical and Technological Viability of Var- 
ious Underground Transmission Systems for Long Feeds to Urban 
Load Areas, which was prepared by Philadelphia Electric Compa- 
ny for the Department of Energy. The dc underground systems 
evaluated in the above study are compared and breakeven distances 
between ac and dc underground system are projected. Uniform am- 
pacity, reliability constraints and unit costs were applied to each 
scenario. Loadflow and stability analyses to verify the practicality 
of each system were made so that a thorough economic analysis 
could include costs for transmission, series and shunt compensation 
for ac systems, converter costs for dc systems, substation costs, and 
loss evaluation. A more comprehensive study emphasizing dc is 
now being developed, and plans for this project are summarized. 
Ampacities of 4000 MW, 8000 MW, and 12,000 MW and transmis- 
sion distances of 50, 100, and 200 miles will be evaluated for seven 
different designs: +-600 kV SCOF cable, +-600 kV HPOPT cable, 
+-600 kV gas-insulated transmission line, +-300 kV superconduct- 
ing cable, +-600 kV aerial transmission, 1200 kV ac aerial transmis- 
sion, and 500 kV ac gas-insulated transmission line. Since the specif- 
ic goal of this new program is dc transmission evaluation, a more 
extensive system planning anlysis will be made for the dc systems, 
and the costs of converter stations will be considered in more 
detail. 


2322 (CONF-8003104—, pp 119-142) Comparison of an 
ac versus dc interconnection. Kluge, D.; Wirth, E.; Linhofer, 
G.; Neukom, T. (Brown, Boveri and Cie, AG, Baden, Swit- 
zerland). 1980. 

From Incorporating HVDC power transmission into system 
ening ee Phoenix, AZ, USA (24 Mar 1980). 

ie ac and dc interconnections were investigated regarding 

overall performance of the ac system for different fault locations. 
Furthermore, the cost of the different alternatives were estimated. 
The results of the investigation is that for a 900-MW interconnec- 
tion an ac double circuit line would have to be chosen because of 
stability problems and load flow restrictions in the case of a single 
circuit line. Such a line is overdimensioned due to stability criteria, 
has a surge impedance load of 2200 MW and is therefore not eco- 
nomical. The HVDC interconnection does not cause stability prob- 
lems between the interconnected ac systems. It needs to be de- 
signed for exactly the energy transmission capacity as required, is 
less costly than the comparable ac alternative and has a better 
system performance, e.g., more stable voltages in the ac systems 
and a better damping ratio of the relative movement between the 
interconnected synchronous machines. 


2323 (CONF-8003104—, pp 143-161) Techniques for 
determining overhead-line cost data for comparision of ac and 
de transmission alternatives. LaForest, J.J.; Lindh, C.B.; 
Stambach, M.R. (General Electric Co., Schenectady, NY). 
1980. 

From Incorporating HVDC power transmission into system 
planning symposium; Phoenix, AZ, USA (24 Mar 1980). 

A method for determining overhead ac and dc line costs has 
been developed to permit comparisons and parameter variations. 
The program does incorporate important environmental factors. 
The relative line costs of ac and dc alternatives form an important 
part in the overall economic comparison of alternatives. Two exam- 
ples of line cost calculation are presented. 


2324 (CONF-8003104—, pp 163-182) Power transfer 
uprating by conversion of ac lines to dc. Lindh, C.B. (Gener- 
al Electric Co., Schenectady, NY). 1980. 





20 ELECTRIC POWER ENGINEERING 
2003 Power Transmission And 


From Incorporating HVDC power transmission into system 
panning srapestens Phoenix, AZ, USA (24 Mar 1980). 
factors to be considered in the conversion of an existing 
ac line to dc are discussed. Factors related to voltage and currents 
are evaluated. It is indicated that the power transfer capability on 
ac lines can be substantially increased by conversion to dc. Break- 
even distance is given for different voltage levels. 


2325 (CONF-8003104—, pp 183-198) Uprating of met- 
ropolitan transmission systems by conversion of ac cables to 
de. Lips, H.P. (Brown, Boveri and Cie, AG, Mannheim, 
West Germany). 1980. 

From Incorporating HVDC power transmission into system 
eee Phoenix, AZ, USA (24 Mar 1980). 

economics of converting ac transmission cables to dc 

for uprating the capacity of existing underground transmission sys- 
tems are evaluated. Two cases are considered based on actual sys- 
tems. It is shown that conversion to dc can cost notably less than 
ac system extension. 


2326 (CONF-8003104—, pp 199-209) Back-to-back 
HVDC links: some aspects on their application and design. 
Carlsson, L.; Svensson, S. (ASEA, Ludvika, Sweden). 1980. 
From Incorporating HVDC power transmission into system 
peeing pes Phoenix, AZ, USA (24 Mar 1980). 
benefits that can be obtained by interconnection of 
power networks have always been recognized by system planners. 
HVDC is, because of its specific technical characteristics, some- 
times the only viable alternative for an interconnection. The condi- 
tions for the application of back-to-back HVDC links are discussed 
and the choice between such a link and a two terminal HVDC 
transmission is given. A short summary of existing back-to-back 
links is given. The design of a modern back-to-back HVDC station 
equipped with water-cooled thyristor valves and some of the con- 
trol features that apply specifically to back-to-back convertors are 
also discussed. 


2327 (CONF-8003104—, pp 211-236) Itaipu 6300-MW 
HVDC transmission system: feasibility and planning aspects. 
Peixoto, C.A.O. (FURNAS, Rio de Janerio, Brazil). 1980. 

From Incorporating HVDC power transmission into system 
Praag yeni Phoenix, AZ, USA (24 Mar 1980). 

e initial planning studies for Itaipu transmission system 
and the points considered in the decision to finally adopt a hybrid 
HVDC/EHV.-ac system at the +-600 kV and 750 kV are present- 
ed. A detailed discussion on the voltage selection for the system 
and on the hybrid system study, required to functionally specify the 
converter stations, is included together with a brief description of 
the most-important characteristics of the Itaipu HVDC system. 


2328 (CONF-8003104—, pp 237-253) Proposed South- 
ern California-Intermountain Power Project HVDC transmis- 
sion system. Melvold, D.J.; Sumi, T. (Department of Water 
and Power, Los Angeles, CA). 1980. 

From Incorporating HVDC power transmission into system 
—€ Phoenix, AZ, USA (24 Mar 1980). 

conceptual design of the Southern California transmis- 

sion system for the Intermountain Power Project and the evalua- 
tions made in the long process leading up to the final decision for 
the +-500 kV dc system are discussed. The wide variety of factors 
which influenced the final decision rather than the traditional cost 
comparison of alternatives are emphasized. 


2329 (CONF-8003104—, pp 255-271) Generator-con- 
verter unit connection with thyristor and diode rectifiers. 
Haeusler, M.; Kanngiesser, K.W. (Brown, Boveri and Cie, 
AG, Mannheim, West Germany). 1980. 
From Incorporating HVDC power transmission into system 
eee symposium; Phoenix, AZ, USA (24 Mar 1980). 
unit connection results from an integration of power plant 
and sending end of an HVDC transmission. In this paper the 
common design aspects of the unit connection as compared to con- 
ventional HVDC stations with intermediate ac bus are shown as 
well as the difference of unit connections with controlled and un- 
controlled rectifiers. It is demonstrated that conventionally de- 
signed hydrogenerators can be operated at full load in the unit con- 
nection. The operational advantages for the generator in the unit 
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connection are described. Since a considerable part of the HVDC 
station equipment is either omitted or simplified the station costs 
are significantly reduced. The unit connections with controlled and 
uncontrolled rectifiers differ in so far that a system with controlled 
rectifier can protect the sending station without any breaker where- 
as a system with diode rectifiers needs dc breakers and/or ac break- 
ers for protection purposes. The lower cost for diode valves as 
compared to thyristor valves are compensated by the additional 
breakers as well as by higher equipment cost on the receiving end 
of the transmission. 


2330 (CONF-8003104—, pp 273-281) Application of in- 
duction generators and dc transmission links to small hydro- 
electric power plants. Hingorani, N.G. (Electric Power Re- 
search Inst., Palo Alto, CA); Slapp, J. 1980. 

From Incorporating HVDC power transmission into system 
planning symposium; Phoenix, AZ, USA (24 Mar 1980). 

theory, operation and performance of induction gener- 

ators and their applicability for power generation at small, 0.5 to 10 
MW, hydroelectric power sites are discussed. This machinery has 
the advantages of being simple, relatively maintenance free, and 
normally can operate unattended, and has been successfully used in 
many parts of the world. (LCL) 


(CONF-8003104—, pp 283-295) Evaluation of 
some cost/performance advantages for HVDC transmission. 
— A.J. (General Electric Co., Schenectady, NY). 
1980. 

From Incorporating HVDC power transmission into system 
planning symposium; Phoenix, AZ, USA (24 Mar 1980). 

The often-neglected performance benefits of HVDC trans- 
mission systems are discussed. The intent is to call utility-system- 
planner’s attention to some of the lesser-known tools which can en- 
hance power system performance in the near future with applica- 
tion of HVDC systems. It will be shown that these benefits range 
from the tangible $/kW to the difficult-to-evaluate advantages. 


2332 (CONF-8003104—, pp 297-315) Techniques for 
modeling HVDC links in ac systems. Breuer, G.D.; Hauth, 
R.L.; Hudson, J.E.; Patel, H.S.; Pohl, R.V. (General Elec- 
tric Co., Schenectady, NY). 1980. 

From Incorporating HVDC power transmission into system 
planning symposium; Phoenix, AZ, USA (24 Mar 1980). 

The techniques for assessing the performance of HVDC 
links in ac systems have been developed and applied successfully 
over the last 15 years. The techniques include ac/dc digital com- 
puter programs for evaluating the overall performance and recov- 
ery following contingencies. The detailed dc system performance is 
evaluated by means of a DC Simulator where all of the critical ele- 
ments of the dc system, including control, are modeled in detail. 
These techniques and study results of an application of a dc system 
to an ac system with low short-circuit capacity are discussed. 


2333 (CONF-8003104—, pp 317-339) HVDC controls 
affecting stability of low-short-circuit-ratio networks. Szecht- 
man, M.; Barros, J.G.C.; Guarini, A.P.; Salgado, E.; Ping, 
W.W. (CEPEL, Rio de Janerio, Brazil). 1980. 

From Incorporating HVDC power transmission into system 
planning symposium; Phoenix, AZ, USA (24 Mar 1980). 

With the thyristor technology, the case of large blocks of 
power, transmitted via dc links, feeding relatively low-short-circuit 
ratio networks is becoming more important, as evidenced for 
ITAIPU and some other possible applications in Brazil. A math- 
ematical model is described that has been incorporated into a con- 
ventional ac stability program, to represent HVDC system perform- 
ance during electromechanical transients. The influence of several 
dc parameters upon the overall system stability is analyzed shownig 
their effects on system behaviour, and confirming the model valid- 


ity. 


2334 (CONF-8003104—, pp 341-370) Dynamic _per- 
formance of the Cabora Bassa HVDC system under specific 
fault conditions. Pesch, H. (AEG-TELEFUNKEN, Frank- 
furt, Germany). 1980. 

From Incorporating HVDC power transmission into system 
planning symposium; Phoenix, AZ, USA (24 Mar 1980). 
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The Cabora Bassa system serves as an example to demon- 
strate the dynamic performance of a long-distance dc power trans- 
mission as well as its influence on the receiving network. On the 
one hand occurrences encountered so frequently as to be consid- 
ered practically operational are looked at; on the other, faults are 
recorded which are apt to tax the stability of the system to its very 
limit. It will be shown that in all cases the HVDC scheme with- 
stands such stresses without suffering negative results. Further the 
level and stability of the transmission is very quickly re-established. 
The transmission system as such is briefly described together with 
its attendant control and protection systems. 


2335 (CONF-8003104—, pp 371-386) Increasing power- 
transfer capabilities of ac/dc transmission systems by coordi- 
nated dynamic control. Grund, C.E. (General Electric Co., 
Schenectady, NY); Pohl, R.V.; Cresap, R.L.; Bahrman, 
M.P. 1980. 
From Incorporating HVDC power transmission into system 
ree ap om Phoenix, AZ, USA (24 Mar 1980). 
¢ small-signal modulation system of the Pacific HVDC 
Intertie, the large-signal Frequency-Sensitive Power Controller of 
the Square Butte HVDC system and the development of coordinat- 
ed control of active and reactive power of ac/dc systems are de- 
scribed. The objective of dc power modulation is to increase dy- 
namic stability power transfer limits of ac/dc transmission systems. 


2336 (CONF-8003104—, pp 389-398) Subsynchronous 
frequency-stability studies of energy systems which include 
HVDC transmission. Hingorani, N. (Electric Power Re- 
search Inst., Palo Alto, CA); Nilsson, S.; Bahrman, M.; 
Reeve, J.; Larsen, E.V.; Piwko, R.J. 1980. 

From Incorporating HVDC power transmission into system 
planning symposium; Phoenix, AZ, USA (24 Mar 1980). 

In the recent past it has been found that HVDC transmission 
systems and turbine-generator torsional dynamics can interact in an 
unfavorable manner. The characteristics of this interaction, solu- 
tions applied to existing systems, and current research to’ further 
understand this phenomenon and develop solutions are described. 


2337 (CONF-8003104—, pp 399-412) HVDC circuit 
breakers: where do we stand. Greenwood, A. (Rensselaer 
Polytechnic Inst., Troy, NY). 1980. 

From Incorporating HVDC power transmission into system 
planning symposium; Phoenix, AZ, USA (24 Mar 1980). 

HVDC has been short changed in the area of circuit break- 
ers by a curious circular logic, which on the one hand has asserted 
that breakers are not needed because all transmission is point-to- 
point, and on the other hand has confined such transmission to 
point-to-point operation because there are no HVDC breakers. The 
technology to provide such breakers does exist, and when exploit- 
ed, could greatly increase the versatility of HVDC systems. Funda- 
mental differences betweed dc and ac interruption are discussed and 
the different basic approaches are reviewed. There are a consider- 
able number of functions that HVDC breakers can perform in the 
power system. These applications are identified, and the different 
application philosphies, which are currently in vogue, are discussed. 
A substantial bibliography of papers dealing with HVDC circuit 
breakers is appended. 


2338 (CONF-8003104—, pp 413-423) Development of 
full-scale high-voltage dc circuit breaker. Horiuchi, T-.,; 
Yanabu, S.; Tamagawa, T.; Nishiwaki, S.; Tomimuro, S. 
(Toshiba Corp., Kawasaki, Japan). 1980. 

From Incorporating HVDC power transmission into system 
planning symposium; Phoenix, AZ, USA (24 Mar 1980). 

Investigations were conducted on the system of high-voltage 
dc circuit breakers (DCCB). On the basis of the results, a full-scale 
DCCB unit rated at 125 kV - 1400 A was manufactured. Breaking 
tests were carried out with successful results. Although further 
studies are necessary for the application of the unit as a component 
unit in a system, it has been verified that there will be no technical 
restrictions on dc breaking operations. 


2339 (CONF-8003104—, pp 425-444) Several possible 
applications of HVDC circuit breakers. Bowles, J.P.; Nils- 
son, S. 1980. 
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From Incorporating HVDC power transmission into system 
eee symposium; Phoenix, AZ, USA (24 Mar 1980). 
though extensions to the basic philosophy are being con- 
sidered, all HVDC transmission systems to date have been built as 
point to point systems, usually operating in the bipolar mode to 
avoid continuous currents flowing in the earth. Five developments 
that promise to improve the flexibility, reliability, and operation of 
the system, make HVDC suitable for more applications and to 
reduce system costs, are considered briefly. These developments in- 
clude: metallic return; diode rectifier systems; parallel operation of 
lines and poles; parallel tapping of HVDC lines; and HVDC ring 
systems. It was anticipated that the availability of HDVC circuit 
breakers would improve the performance of systems using these 
techniques and therefore the major objective of EPRI project 
RP326-1, System studies for HVDC circuit breakers carried out by 
the Hydro-Quebec Institute of Research (IREQ) on the IREQ 
HVDC transmission simulator, was to determine the specification 
of HVDC circuit breakers for these particular applications. 


2340 (CONF-8003104—, pp 445-471) Multiterminal 
HVDC networks. Breuer, G.D. (General Electric Co., 
Schenectady, NY); Hauth, R.L.; Hudson, J.E. 1980. 

From Incorporating HVDC power transmission into system 
ie ~ ymposium; Phoenix, AZ, USA (24 Mar 1980). 

e application of HVDC networks involves control strat- 
egy choices that have impact on overall system performance. The 
role of de circuit breakers represents another important aspect of 
performance. Control is discussed that is decentralized and inde- 
pendent of communication channels for initial recovery and oper- 
ation with provision for improving operation as communication and 
centralized control can direct. 


2341 (CONF-8003104—, pp 473-480) Comparison of 
electric-field effects of HVDC and HVAC lines. Comber, 
M.G.; Zaffanella, L.E. (General Electric Co., Pittsfield, 
MA). 1980. 

From Incorporating HVDC power transmission into system 
one symposium; Phoenix, AZ, USA (24 Mar 1980). 

number of electric-field effects of HVDC and HVAC 

have been defined and quantified as part of the research sponsored 
by EPRI and DOE at Project UHV. In addition to obtaining the 
data base on the electrical environment for biological research, full- 
scale testing of HVAC and HVDC line configurations have pro- 
vided information on induced current on objects, perception of 
field by people, and spark-discharge effects. The differences be- 
tween HVDC and HVAC, the potential impact on line design and 
planning, and the areas where research effort should be concentrat- 
ed are discussed. 


2342 (CONF-8003104—, pp 481-505) Corona and field- 
effect considerations in the design of UHV dc transmission 
lines. Maruvada, P.S. (Institut de recherche d’Hydro- 
Quebec, Varennes). 1980. 

From Incorporating HVDC power transmission into system 
pao we sium; Phoenix, AZ, USA (24 Mar 1980). ‘ 

oice of conductors for HVDC transmission lines de- 

pends to a large extent on corona and field effect considerations. In 
the first stage of a research project sponsored by EPRI, a study has 
been carried out at IREQ on the corona performance characteris- 
tics of dc transmission lines in the voltage range of +-600kV to +- 
1200kV. A summary of the results of this study is presented with 
particular reference to corona loss (CL), radio interference (RI) and 
audible noise (AN) aspects. In a second stage of the EPRI project, 
which is presently in progress, detailed studies are carried out on 
the RI, AN, electric field and ion effects of UHV dc transmission 
lines, with special emphasis on establishing design criteria. Progress 
of this research project is reported. 


2343 (CONF-8003104—, pp 507-517) EPRI’s compact, 
gas-insulated dc converter stations. Flairty, C.; Lebow, M.; 
Hingorani, N.; Nilsson, S. 1980. 

From Incorporating HVDC power transmission into system 


ss med Phoenix, AZ, USA (24 Mar 1980). 
converter stations are to be located in urban areas, 


an evolution in dc technology is required in which gas-insulated 
equipment will replace air-insulated equipment in order to achieve 
cheaper, smaller, better appearance substation equipment. A project 





20 ELECTRIC POWER ENGINEERING 
2003 Power Transmission And Distribution 


to demonstrate compact, dead-tank, low profile outdoor converter 
technology by constructing and operating a prototype dc link at 
the Astoria Generating Station in New York City is described. A 
compact SF¢ gas-insulated bus is used to interconnect the dc poth- 
eads, smoothing reactors, valves, and converter transformers. The 
successful development and installation of this bus is a significant 
accomplishment for the project. All of the components of the dc 
link have been installed, construction is complete, and installation 
testing is in progress. A five-year operation program to obtain per- 
formance data on all the operating modes is planned. LCL) 


2344 (CONF-8003104—, pp 519-536) Fundamentals of 
HVDC power transmission. Long, W.F. (Univ. of Wisconsin, 
Madison). 1980. 

From Incorporating HVDC power transmission into system 
planning symposium; Phoenix, AZ, USA (24 Mar 1980). 

High-voltage direct-current power transmission has to date 
been utilized for long-distance overhead bulk-power transmission, 
intermediate distance undersea cables, and asynchronous ties. How- 
ever, the unique controllability of HVDC can lead to alternative 
applications in power systems of the 1980's. That controllability ac- 
crues from the variable-voltage converter bridge, the heart of 
which is the modern-day thyristor valve. This tutorial paper exam- 
ines the fundamental nature of HVDC systems, beginning with the 
converter valve and leading to system implications of the controlla- 
bility feature. 


2345 (DOE/EIS—0067) 230 kV international transmis- 
sion line, San Diego County, California to Tijuana, Mexico, 
San Diego Gas & Electric Company. (California Public Utili- 
ties Commission, San Francisco (USA)). Oct 1980. 196p. 
(CPUC-A—59172; SCH—7905-1403). PC E03/MF E01. 

This Final Environmental Impact Statement/Report was 
prepared jointly by the Economic Regulatory Administration 
(ERA) and the California Public Utilities Commission (CPUC). The 
proposed action by the Department of Energy is the granting of a 
Presidential Permit for the construction, connection, operation, and 
maintenance of 10 miles of a 230-kV transmission lines from Miguel 
Substation to the international border. The CPUC proposed action 
is the issuance of a Certificate of Public Convenience and Necessi- 
ty. The project will connect the San Diego Gas & Electric System 
(SDG & E) with that of the Comision Federal de Electricidad de 
Mexico (CFE) for the purpose of economic exchange of power and 
increasing reliability. The major impacts are related to visual 
changes, US Border patrolaviation safety, and disturbance of rare 
and endangered plant species and cultural resources. 


2346 (DOE/RA/29242—01) Assessment of DOE-spon- 
sored lightning research at the University of Florida. (Little 
(Arthur D.), Inc., Cambridge, MA (USA)). Aug 1980. Con- 
tract ACO1-79ET29242. 45p. NTIS, PC A03/MF AOl1. 
Lightning causes damage in excess of $5 million per yr to 
US power distribution equipment. Therefore, research programs 
have been undertaken to improve lightning data gathering methods, 
to develop damage prediction models, and to lower lightning 
damage. The experimental work of research studies in Florida on 
this subject was evaluated, and was found to be worthwhile. Con- 
tinued funding of data analysis activities is recommended. (LCL) 


2347 (LA-UR—80-2934) 30-MJ superconducting mag- 
netic energy storage for BPA transmission line stabilizer. 
Schermer, R.I. (Los Alamos Scientific Lab., NM (USA)). 
1980. Contract W-7405-ENG-36. 8p. (CONF-801128—4). 
NTIS, PC A02/MF AO1. 

From Mechanical, mag., underground energy storage con- 
tractors review; Washington, DC, USA (10 Nov 1980). 

The Bonneville Power Administration operates the transmis- 
sion system that joins the Pacific Northwest and southern Califor- 
nia. A 30-MJ (8.4-kWh) Superconducting Magnet Energy Storage 
(SMES) unit with a 10-MW converter can provide system damping 
for low frequency oscillations. The unit is scheduled to operate in 
1982. Progress during FY 80 is described. The conductor has been 
fully tested both electrically and mechanically, all of the necessary 
copper and superconductor has been purchased, and the first pro- 
duction lengths of cable have been fabricated. All major compo- 
nents of the electrical and cryogenic systems except the gas recov- 
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ery unit have been received, but the refrigerator, converter, and 
one transformer were damaged during shipment. The dewar is 
being procured, and the coil support system has been designed. 
Support work at LASL to prepare for subsystem testing is nearly 
complete. 


2348 (PB—80-146889) Superconducting power transmis- 
sion lines. Semi-annual progress report 15 Feb-30 Sep 74. 
Quate, C.F.; Geballe, T.H. (Stanford Univ., CA (USA). Mi- 
crowave Lab.). Oct 1974. Contract NSF-GI-37518. 178p. 
NTIS, PC A09/MF AOl1. 

Progress is reported on a project to demonstrate the feasibil- 
ity of using superconducting materials in cables designed to operate 
at temperatures at and above 10K and to carry large currents at 
moderate voltages in underground electric power transmission sys- 
tems. Specifically, this phase of the project involves fabricating a 
suitable conductor and studying a cable configuration for an evalu- 
ation of the cost per unit length per unit of transmitted power. The 
report describes sample preparation and characterization, theory of 
loss, conductor measurement methods, measured critical currents 
and AC losses, recent advances in the physics of type-II supercon- 
ducting structures, dielectric loss research, consideration of super- 
conducting power transmission lines (SPTL) operating at higher 
temperatures, and conclusions and future plans. A large number of 
Nb3-Sn multilayered samples prepared by electron-beam codeposi- 
tion techniques and their parameters (e.g., chemical composition, 
layer geometry, and surface roughness) were studied. 


2349 (PB—80-147085) Optimal control of a de transmis- 
sion system. Nozari, F.; Carrol, D.P. (Purdue Univ., La- 
fayette, IN (USA). School of Electrical Engineering). 1975. 
llp. NTIS, PC A02/MF AOI. 

A new control scheme based on optimal control theory is 
proposed for dc power systems. Systematic methods are presented 
for computing the optimal and suboptimal feedback controllers. 
Specific suboptimal controllers are considered in detail and com 
pared with the optimal control, and it is shown that use of local 
feedback measurements is possible with negligible loss of dynamic 
performance. A detailed hybrid computer simulation of the pro- 
posed EPRI-Con. Ed. 100MW dc link was used to evaluate the 
performance of the local suboptimal control scheme. Results from 
the simulation verify the excellent performance of the control 
during large disturbances to the system and during steady-state op- 
eration. 


2350 Taking the measure of a hurricane. Landers, P. 
EPRI J.; 5: No. 7, 12-17(Sep 1980). 

Seventeen Gulf Coast utilities, the Electric Power Research 
Institute (EPRI), and EPRI’s Mexican counterpart have developed 
an innovative program for measuring hurricanes and determining 
wind velocities that power transmission systems must withstand in 
the event of a hurricane. Wind velocities govern coastal utility de- 
signs, but the information can be applied anywhere. Forecasting 
storm directions in the past has been limited by scanty information 
from widely dispersed ground weather stations and extrapolations 
from offshore aircraft. Accurate field data requires that historical 
data be given a critical assessment and that measurements take ac- 
count of ground-surface characteristics and distances. The cooper- 
ating coastal utilities are identifying transmission lines on which to 
attach portable microprocessor-based instruments with self-power- 
ing and recording capability. The instruments will sample meteoro- 
logical characteristics and measure the swing angle of the suspend- 
ed insuiator and the strain on tower legs. (DCK) 


2351 (CONF-800980—28) LA-UR—80-2959. Thomp- 
son, J.D.; Maley, M.P.; Newkirk, L.R.; Valencia, F.A.; 
Carlson, R.V.; Morgan, G.H. (Los Alamos Scientific Lab., 
NM (USA)). [nd]. Contract W-7405-ENG-36. 5p. NTIS, PC 
A02/MF AOl1. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

A prototype I-m long, coaxial ac superconducting power 
transmission cable utilizing NbsGe-clad tapes was constructed. 
Tapes up to 20-m long were produced by pulling 25-um thick by 
0.64-cm wide copper substrates through a continuous coating 
chemical vapor deposition reactor. NbsGe layer thicknesses in the 
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range 3 to 5 um were deposited on both surfaces and around the 
edges of the substrate. A total of 50 m of NbsGe-coated tapes was 
incorporated in this cable, with all tapes exhibiting critical current 
densities J/sub c/ @ 14°K 2 1.8 x 10® A/cm? The cable was fab- 
ricated after the BNL double-helix design. Losses measured in the 
cable were found to be high, ~ 1 mW/cm? at 500 rms A/cm, and 
comparable to losses in similar 1-m NbsSn-based cables. These high 
losses are not believed to be a result of material dependent proper- 
ties. 
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2352 (CONF-7903123—, pp 165-173) Materials science 
and technology for new energy sources and more-efficient 
energy conversion: nuclear. Berge, J.P. (Electricite de 
France, Moret-Sur-Loing); Jaffee, R. 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

New material research needed for light-water reactors, gas- 
cooled reactors, breeder reactors, and fusion reactors are discussed. 
(FS) 


2353 (PB—80-806755) Energy parks (citations from the 
NTIS Data Base). Report for 1964-Mar 80. Hundemann, 
A.S. (National Technical Information Service, Springfield, 
VA (USA)). Mar 1980. 107p. NTIS PC NO1/MF NO1. 

Energy centers wherein nuclear facilities are clustered in and 
delimited to a relatively small number of locations throughout the 
United States are discussed in this bibliography of Federally-funded 
research. Topic areas cover technical, environmental, and socioeco- 
nomic factors involved in facilities siting including resource re- 
quirements, atmospheric considerations regarding the impact of 
heat dissipation, and comparisons between dispersed nuclear power 
plants and nuclear energy centers. (This updated bibliography con- 
tains 100 abstracts, 10 of which are new entries to the previous edi- 
tion.) 


2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


REFER ALSO TO CITATION(S) 2397 


2354 Effect of torus wall flexibility on hydro-structure 
interaction in BWR containment system. Lu, S.C.H.; McCau- 
ley, E.W.; Holman, G.S. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Nucl. Eng. Des.; 58: 
No. 1, 45-56(May 1980). 

This paper describes an analytical project that employs the 
finite element method to investigate the influence of torus wall 
flexibility on hydrodynamically induced pressure and the resultant 
force on the torus shell surface in a Mark I BWR containment 
system. The shell flexibility is characterized by the diameter-to- 
thickness ratio, which is varied from the perfectly rigid case to the 
nominal plant condition. The general conclusion reached is that 
torus wall flexibility decreases both the maximum pressure seen by 
the shell wall and the total vertical load that results from the hy- 
drodynamically induced pressure. This conclusion is based on re- 
sults of a comprehensive two-dimensional investigation and a more 
sophisticated three-dimensional confirmatory study of the hydros- 
tructural interaction problem. 


2102 Power Reactors, Non-breeding, Light-water 
Moderated, Non-boiling Water Cooled 


2355 (EPRI-NP—1532) Metallurgical analysis of rim 
cracking in an Ip steam turbine disc. Burghard, H.C. Jr. 
(Southwest Research Inst., San Antonio, TX (USA)). Sep 
1980. 185p. NTIS, PC A09/MF AOl. 

An investigation of the nature of in-service cracking in LP 
turbine rotors encountered in a PWR nuclear power plant was per- 
formed. The investigation was based on a metallurgical evaluation 
of disc rim samples from one of the two rotors involved. The pro- 
gram included a detailed magnetic particle inspection of the rim 
samples, in-depth metallographic and fractographic examinations of 
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cracked blade attachment steeples and chemical analyses of the disc 
material. 


2356 (NUREG/CR—1127) Fractographic and micros- 
tructural analysis of stress corrosion cracking of A533 Grade 
B Class 1 plate and A508 Class 2 forging in pressurized reac- 
tor-grade water at 93 degrees C. Provenzano, V.; Torronen, 
K.; Sturm, D.; Cullen, W.H. (Naval Research Lab., Wash- 
ington, DC (USA)). 25 Jan 1980. 22p. NTIS, PC A02/MF 
AOl. 


Stress corrosion cracking (SCC) studies were conducted in 
two commonly used pressure vessel steels: A533 Grade B Class 1 
(A533-B-1) plate and an equivalent A508 Class 2 (A508-2) forging. 
The purpose of these studies was to determine the response of the 
materials in simulated pressurized water reactor environment. 
Round tensile specimens, 32 mm (1.25 in.) along the gage section 
and 9.5 mm (0.375 in.) in diameter, were bolt-loaded to 75 to 80 
percent of yield and left in the water at 93C for 2000 hr. At the 
end of this period, the specimens were taken out of the water, un- 
loaded, and examined by scanning electron microscopy (SEM) and 
by energy dispersive x-ray analysis. 


2357 Conductivity liquid level detector for the nuclear 
reactor environment. Schwarz, W.F. (US DOE, Idaho Falls, 
Idaho). JEEE Trans. Nucl. Sci.; NS-27: No. 1, 808-813(Feb 
1980). (CONF-791037—). 

From IEEE nuclear science/nuclear power systems sympo- 
sium; San Francisco, CA, USA (17 Oct 1979). 

An electrical conductivity-sensitive liquid level transducer 
(LLT) has been developed for and used in the pressurized water 
reactor (PWR) environment. Local conductivity at each of a verti- 
cal stack of electrodes is sampled in continual sequence and the 
presence or absence of water during each sample interval at each 
electrode is determined. The LLT was developed for use in test 
facilities which replicate the PWR environment. Qualification of 
the LLT for use in commercial nuclear generating stations is not 
and never was an objective. However, accumulated operating expe- 
rience with the LLT plus recent improvements in data reduction 
and in materials processing indicate that an LLT could probably be 
fabricated and qualified for use in commercial reactors. 10 refs. 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


2358 (COO—2975-16(Vol.3)) Advanced Gas Cooled Nu- 
clear Reactor Materials Evaluation and Development Pro- 
gram: Topical report I, selection of candidate alloys. Volume 
3. Selection of surface coating/substrate systems for screen- 
ing creep and structural stability studies. (General Electric 
Co., Schenectady, NY (USA). Energy Systems Programs 
Dept.). 20 Jun 1980. Contract AC02-76ET34202. 48p. 
NTIS, PC A03/MF AOl1. 

Considering the high temperature, low Oo, high C environ- 
ment of operation in the Very High Temperature Reactor (VHTR) 
Systems, the utilization of coatings is envisaged to hold potential 
for extending component lifetimes through the formation of stable 
and continuous oxide films with enhanced resistance to C diffusion. 
A survey of the current state of technology for high temperature 
coatings has been performed. The usefulness of these coatings on 
the Mo, Ni, and Fe base alloys is discussed. Specifically, no coating 
substitute was identified for TZM other than the well known W-3 
(pack silicide) and Al,O; forming coatings were recommended for 
the Fe and Ni base structural materials. Recommendations as to 
coating types and processng have been made based on the predict- 
ed VHTR component size, shape, base metal and operational envi- 
ronment. Four tests designed to evaluate the effects of selected 
combinations of coatings and substrate matrices are recommended 
for consideration. 
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REFER ALSO TO CITATION(S) 2110, 2376, 2377, 2378, 2379, 2387, 2388, 
2389, 2606 


2359 (ANL—79-101) Sodium hydride precipitation in 
sodium cold traps. McPheeters, C.C.; Raue, D.J. (Argonne 
National Lab., IL (USA)). Jun 1980. Contract W-31-109- 
ENG-38. 23p. NTIS, PC A02/MF AOl1. 

A series of experiments have been performed to test a calcu- 
lational model for precipitation of NaH in sodium cold traps. The 
calculational model, called ACTMODEL, is a computer simulation 
that uses the system geometry and operating conditions as input to 
calculate a mass-transfer coefficient and the distribution of NaH in 
a cold trap. The ACTMODEL was tested using an analytical cold 
trap (ACT) that is simple and essentially one-dimensional. The 
ACT flow and temperature profile can be controlled at any desired 
condition. The ACT was analyzed destructively after each test to 
measure the actual NaH distribution. Excellent agreement was ob- 
tained between the ACTMODEL simulations and the experiments. 
Mass-transfer coefficients ranging upward from 6 x 10~° m/s were 
measured in both packless and packed traps. As much as a fourfold 
increase in precipitation surface area was observed with increasing 
amount of NaH deposited. 11 figures, 2 tables. 


2360 (BNL—51225) Fast-Mixed Spectrum Reactor. 
Progress report for 1979. Fischer, G.J.; Cerbone, R.J. 
(Brookhaven National Lab., Upton, NY (USA)). May 1980. 
Contract AC02-76CH00016. 169p. NTIS, PC A08/MF AOl1. 

This report summarizes the progress of the Fast Mixed Spec- 
trum Reactor (FMSR) since the publication of the Interim Report 
in January 1979. The FMSR program was initiated to determine 
the feasibility of a breeder reactor concept which operated on a 
once-through-and-store fuel cycle and for which the only feed 
would be natural uranium. A first or startup core enriched to a 
maximum of about eleven percent in uranium-235 would be re- 
quired. The concept has excellent antiproliferation advantages. In 
the once-through and store mode, the FMSR has a resource utiliza- 
tion which is a factor of four higher than a light water reactor. 


2361 (BNL—51237) Fast-Mixed Spectrum Reactor 
progress report. Results of the FMSR Benchmark calcula- 
tions and an assessment of current fission product libraries. 
Ludewig, H.; Durston, C.; Atefi, B.; Cerbone, R.J. (Brook- 
haven National Lab., Upton, NY (USA)). Jun 1980. Con- 
tract AC02-76CH00016. 61p. NTIS, PC A04/MF AOl1. 

As part of the Initial Feasibility Study of the Fast Mixed 
Spectrum Reactor, a series of benchmark calculations were made to 
determine the sensitivity of the physics analysis to differences in 
methods and data. Argonne National Laboratory (ANL), the Mas- 
sachusetts Institute of Technology (MIT), and Oak Ridge National 
Laboratory (ORNL) were invited to participate with Brookhaven 
National Laboratory in the analysis of a FMSR model prescribed 
by BNL. Detailed comparisons are made including a comprehen- 
sive study on the adequacy of the fission product treatments. 


2362 (CONF-801003—5) Future needs for inelastic anal- 
ysis in design of high-temperature nuclear plant components. 
Corum, J.M. (Oak Ridge National Lab., TN (USA)). 1980. 
Contract W-7405-ENG-26. 36p. NTIS, PC A03/MF AO1. 

From Symposium on computational methods in nonlinear 
structural and solid mechanics; Washington, DC, USA (6 Oct 
1980). 

The role that inelastic analyses play in the design of high- 
temperature nuclear plant components is described. The design 
methodology, which explicitly accounts for nonlinear material de- 
formation and time-dependent failure modes, requires a significant 
level of realism in the prediction of structural response. Thus, mate- 
rial deformation and failure modeling are, along with computational 
procedures, key parts of the methodology. Each of these is briefly 
discussed along with validation by comparisons with benchmark 
structural tests, and problem areas and needs are discussed for each. 


2363 (DFR/DSWP/P—(77)29%(Rev.)) Results of trial 
discharge of NaK through an atomizing jet. Kirk, J. 
(UKAEA Dounreay Nuclear Power Development Estab- 
lishment). 31 Aug 1977. 9p. NTIS (US Sales Only), PC 
A02/MF AO1. 
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NaK was successfully discharged into air through a jet as- 
sembly of similar type to those proposed for injection of NaK into 
hydroxide solution in the NaK Disposal Plant. The exercise demon- 
strated the controllability of the proposed injection system and 
holds out the possibility of an acceptable alternative means for the 
disposal of NaK containing little or no radioactivity. 


2364 (DFR/DSWP/P—(79)46(Rev.)) NaK disposal by 
spray burning. Second progress report. Kirk, J. (UKAEA 
Dounreay Nuclear Power Development Establishment). 8 
Feb 1979. 12p. NTIS (US Sales Only), PC A02/MF AOl. 

A total of 9.3 tons from the DFR NaK inventory of 167 tons 
has now been burned off using the atomized spray technique com- 
pleting the disposal of the thermal syphon eutectic NaK except for 
approximately 1 ton which is distributed in nine non self draining 
locations. It is therefore appropriate to review progress and detail 
plans for future disposal operations. 


2365 (DFR/DSWP/P—-(80)67(Rev.)) Disposal of NaK 
by spray burning: a development using steam. Kirk, J. 
(UKAEA Dounreay Nuclear Power Development Estab- 
lishment). 29 Jan 1980. 6p. NTIS (US Sales Only), PC A02/ 
MF AOl. 

NaK and sodium disposal by spray burning in the DFR de- 
contamination booth is a well established process, 43 tons (40 NaK 
and 3 sodium) having been burned to date but there are certain 
limitations and areas where it is thought improvements could be 
made. This note proposes a simple modification, the addition of a 
steam connection to the atomizing jet which, it is hoped, will 
reduce fume production, improve scrubbing efficiencies, reduce jet 
blockages and assist in solid product treatment. 


2366 (DFR/OIN—1) DFR decommissioning: operating 
instructions for NaK disposal by burning in atomized jet. 
Kirk, J. (UKAEA Dounreay Nuclear Power Development 
Establishment). 9 Jul 1979. 4p. NTIS (US Sales Only), PC 
A02/MF AOl1. 

The complete operation comprises four distinct phases as fol- 
lows: initial plant checks; starting and maintaining good burning 
conditions; operational monitoring; shut down, including emergen- 
cy shut down; and residue disposal. 


2367 (DOE/SF/71031—T6) Advanccd alloy assessment 
study. Data for single pin analysis, Phase I, TC-293, Rev. 2. 
Bailey, H.S.; Branlund, B.J. (General Electric Co., Sunny- 
vale, CA (USA). Fast Breeder Reactor Dept.). 1978. Con- 
tract AT03-76SF71031. 75p. NTIS MF AOl. 

Portions of document are illegible. 

This document presents the single pin data for the Advanced 
Alloy Assessment Study. These designs have been developed using 
COROPT with the reference design options (wire wrap, no vents, 
upper plenum). (DLC) 


2368 (GEFR-SP—228) Fuel/blanket property needs for 
design of LMFBR elements. Aitken, E.A.; Adamson, M.G. 
(General Electric Co., Sunnyvale, CA (USA). Advanced 
Reactor Systems Dept.). Nov 1980. Contract AT03- 
76SF71031. 6p. (CONF-801107—27). NTIS, PC A02/MF 
A0l. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

The LMFBR fuels properties task group has organized the 
preparation of assessments which are to be incorporated in the Nu- 
clear Systems Materials Handbook (NSMH). In the fuel/blanket 
area, data are being prepared for NSMH in a form that can be used 
by fuel designers in their performance codes. The critical properties 
under preparation are shown. Both carbide and oxide fuels are 
being considered. The primary needs for many of the properties are 
at elevated temperatures (T > 2000°C for oxides, T > 1600°C for 
carbides). Existing data are generally available at lower tempera- 
tures. Furthermore, the effect of fission products is an uncertain 
factor in several of the properties listed. Some of the current uncer- 
tainties and issues that need resolution are described. 
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2369 (ORNL/CFTL—80-158) Location of test bundle 
instrumentation and anticipated experimental values for the 
CFTL AG-1 bundle. Sanders, J.P. (Oak Ridge National Lab., 
TN (USA)). 1980. Contract W-7405-ENG-26. 46p. (CONF- 
800967—2). NTIS, PC A03/MF AOI. 

From 6. GCFR heat transfer specialist meeting; Berkeley, 
UK (18 Sep 1980). 

The placement of instrumentation within the CFTL (Core 
Flow Test Loop) AG-1 test section to meet the following objective 
is described. The objectives are threefold: (1) to provide values for 
the evaluation of the performance of the test section, (2) to com- 
pare the experimental data with values determined by pretest calcu- 
lations to indicate the approach to conditions that can lead to a 
bundle failure, and (3) to acquire data during testing that will form 
a data base for subsequent use in the verification of computational 
procedures used in the licensing of the Gas Cooled Fast Reactor. 
Anticipated values for the various instruments have been deter- 
mined using the computational procedure, SAGAPO, modified for 
the AG-1 geometry. These results are used as the basis for the spec- 
ification of differential pressure cells and the range of readings an- 
ticipated from the thermocouples. Part of the results for the full 
flow, full power case are presented. 


2370 (WAPD-TM—1470) Monte Carlo analyses of 
simple U233 O2-ThO. and U235 O2-ThO, lattices with 
ENDF/B-IV data (AWBA development program). Hardy, J. 
Jr.; Ullo, J.J. (Bettis Atomic Power Lab., West Mifflin, PA 
(USA)). Sep 1980. Contract AC11-76PN00014. 96p. NTIS, 
PC A05/MF AOl1. 

A number of water-moderated Th-U235 and Th-U233 lattice 
integral experiments were analyzed in a consistent manner, with 
ENDF/B-IV data and detailed Monte Carlo methods. These ex- 
periments provide a consistent test of the nuclear data. The 
ENDF/B-IV data are found to perform reasonably well. Adequate 
agreement is found with integral measurements of thorium capture. 
Calculated K/sub eff/ values show a generally coherent pattern 
which is consistent with K/sub eff/ results obtained for homogene- 
ous aqueous critical assemblies. Harder prompt fission spectra for 
U233 and U235 can correct the principal discrepancy observed 
with ENDF/B-IV, a bias trend in K/sub eff/ attributed to an un- 
derprediction of leakage. 


2371 (DOE-tr—172) Deposition of radionuclides on 
Mol-7B-samples. Stamm, H.H.; Clauss, H.; Hanke, H.D. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.)). 26 Sep 1980. Translation of KFK—2732, November 
1978. 25p. NTIS, PC A02/MF AO1. 

Work performed under United States-W. Germany Fast Re- 
actor Exchange Program. 

34 sheet-metal coupons (made of four different types of 
stainless steel) were exposed to flowing sodium at 410°C and 
210°C, respectively, for 383.9 days in an in-pile sodium loop of the 
research reactor BR2 (Mol, Belgium). About half the time the loop 
was operated with one or more fuel pin failures. The weight gain 
of the samples during sodium exposure was | to 2 mg/cm% it was 
slightly dependent on the surface pretreatment of the sheet-metal 
coupons. 


2372 (DOE-tr—169) BR2-capsule irradiation experiment 
Mol-8c: destructive post-irradiation examination. Weimar, P.; 
Keller, K.; Bauer, F. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Material- und Fest- 
koerperforschung). 26 Sep 1980. Translation of KFK—2772, 
January 1979. 146p. NTIS (US Sales Only), PC A07/MF 
AOl. 

Work performed under United States-W. Germany Fast Re- 
actor Exchange Program. 

The destructive post-irradiation examination of 7 pins of the 
experiment Mol-8c is presented. The irradiation experiment Mol-8c 
has been conceived to measure in pile the fission gas pressure built 
up. Furthermore, the influence of fabrication porosity (constant 
smear density) on pin behavior for two different rod powers should 
be tested. The first objective was fully realized. The second point 
could not be interpreted because of mechanical interaction. 
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2373 Microprocessor controlled multipoint recorder with 

output for reactor core temperatures. 
McDowell, W.P. (Argonne Natl Lab, Ill). JEEE Trans. 
Nucl. Sci; NS-27: No. 1, 783-787(Feb 1980). (CONF- 
791037—). 

From IEEE nuclear science/nuclear power systems sympo- 
sium; San Francisco, CA, USA (17 Oct 1979). 

Many nuclear reactors and experimental facilities use multi- 
point strip chart recorders for the measurement of temperature and 
other data. These recorders have several serious deficiencies, in- 
cluding: lack of display visibility, poor data format, poor operator 
interaction and the requirement for a great deal of maintenance ac- 
tivity. To eliminate these problems and provide the operator with a 
quick, accurate method of displaying recorded data, a microproces- 
sor controlled multipoint recorder has been developed. This unit 
uses a video monitor to display data in graphical form and a mag- 
netic tape recorder to provide archival storage and data retrieval. 
This study describes the hardware and software design details of 
this device and describes its use. 


2108 Economics 


2374 (CEND—380) Uranium resource utilization im- 
provements in the once-through PWR fuel cycle. Matzie, 
R.A. (ed.). (Combustion Engineering, Inc., Windsor, CT 
(USA)). Apr 1980. Contract AT02-76CH91005. 311p. 
(COO—2426-199). NTIS, PC A14/MF AOl1. 

In support of the Nonproliferation Alternative Systems As- 
sessment Program (NASAP), Combustion Engineering, Inc. per- 
formed a comprehensive analytical study of potential uranium utili- 
zation improvement options that can be backfit into existing PWRs 
operating on the once-through uranium fuel cycle. A large number 
of potential improvement options were examined as part of a pre- 
liminary survey of candidate options. The most attractive of these, 
from the standpoint of uranium utilization improvement, economic 
viability, and ease of implementation, were then selected for de- 
tailed analysis and were included in a single composite improve- 
ment case. This composite case represents an estimate of the total 
savings in U3Os consumption that can be achieved in current-design 
PWRs by implementing improvements which can be developed and 
demonstrated in the near term. The improvement options which 
were evaluated in detail and included in the composite case were a 
new five-batch, extended-burnup fuel management scheme, low- 
leakage fuel management, modified lattice designs, axial blankets, 
reinsertion of initial core batches, and end-of-cycle stretchout. 
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2201 Theory And Calculation 


REFER ALSO TO CITATION(S) 3188 
2202 Components And Accessories 
REFER ALSO TO CITATION(S) 2598 

2203 Fuel Elements 

REFER ALSO TO CITATION(S) 2115 

2204 Control Systems 


2375 (CONF-801053—8) Advances in noise analysis for 
nuclear plant surveillance and diagnostics. Fry, N.; Clapp, 
N.E. Jr.; Sides, W.H. Jr.; Mihalczo, J.T.; King, W.T. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. 5p. NTIS, PC A02/MF AO1. 

From 8. water reactor safety research information meeting; 
Gaithersburg, MD, USA (27 Oct 1980). 

An automated surveillance and baseline noise signature ac- 
quisition system is being demonstrated at Sequoyah-1. A nonper- 
turbing method is also being developed for monitoring the subcriti- 
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cal reactivity during initial core loading in LWRs, in fuel storage 
and processing facilities, and during postaccident recovery oper- 
ations such as Three Mile Island-2. (DLC) 


2376 (DOE/CEA/BMFT—18) Experimental control 
rod study in Masurca for fast-neutron power reactors. (CEA 
Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul- 
les-Durance (France)). 1979. 26p. (In French). (IAEA-SM— 
244/27). NTIS (US Sales Only), PC A03/MF AOl. 

Presented are: the characteristics of the experimental pro- 
gram during which the properties of the rods with respect to neu- 
trons are studied as a function of their cross-section or of their 
composition; the characteristics of the method of calculation used 
for the analysis of the experiments and for the calculations of the 
project; and the main conclusions drawn from the analysis of this 
program. 


2377 (ORNL/Sub—7685/7) Research in remote signal 
transmission electronics, Report II. Kennedy, E.J.; Blalock, 
T.V.; Genther, S.; Mukund, P.; Orrick, H. (Tennessee 
Univ., Knoxville (USA). Dept. of Electrical Engineering). 1 
Oct 1980. Contract W-7405-ENG-26. 70p. (TREE _— 
11). NTIS, PC A04/MF AOl. 

Research has been directed toward the evaluation of semi- 
conductor circuits suitable for operation at temperatures of 230°C. 
These circuits are to be utilized in monitoring neutron flux for ini- 
tial fuel loading in a breeder reactor. Two new amplifier circuits 
were developed and tested, as well as new concepts for a high cur- 
rent driver circuit and a temperature-stable discriminator-multivi- 
brator circuit. An improved dc-dc converter circuit was construct- 
ed and evaluated at 230°C. Initial data were obtained on radiation 
effects on discrete devices, integrated circuits, resistors, and capaci- 
tors, for possible use in fuel reloading requirements. 


2378 (DOE-tr—168) Fluid dynamic investigations of 
SNR-300 absorbers of the first and second shutdown unit. 
Marten, K.; Hoffmann, H. (Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.)). 26 Sep 1980. Translation 
of KFK—2684, January 1979. 36p. IS, PC A03/MF 
AOl. 

Work performed under United States-W. Germany Fast Re- 
actor Exchange Program. 

Two independent shutdown systems with different design 
characteristics will be installed in the SNR-300. The first shutdown 
unit also controls the reactor. It consists of a rigid absorber and op- 
erates due to gravity from top downward into the core. The second 
shutdown unit each is composed of three articulated absorbers in- 
stalled beneath the core and pulled up into the core by acceleration 
springs. To support the design of the absorbers of the two shut- 
down units the pressure losses, the mass flow distributions and the 
floating characteristics have been investigated experimentally in 
water flow. 


2379 (DOE-tr—171) Effect of a non-linear control ele- 
ment on the quasi-stationary operating behavior of the com- 
pact sodium-cooled nuclear reactor installation KNK 1. 
Mitzel, F. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Neutronenphysik und Reaktor- 
technik). 26 Sep 1980. Translation of KFK—2694, Septem- 
ber 1978. 59p. NTIS, PC A04/MF AOl. 

The stability of a nuclear reactor without and with feedback 
by a control system has been investigated. The main objective was 
to demonstrate whether self-excited oscillations (i.e., limit cycles) 
can exist or not. Measurements indicated the existence of such limit 
cycles which may always occur under the influence of a non-linear 
element. As they were expected to occur in the low frequency 
region, the transfer functions of the reactor and of the non-linear 
controller simplified approximations were derived restricted to low 
frequencies. Applying these approximations for a description in the 
parameter plane, a distinct insight into the stability of the reactor 
operated without and with an automatic control system was ob- 
tained. 


2380 Microprocessor controlled digital period meter. 
Keefe, D.J.; McDowell, W.P.; Rusch, G.K. (Argonne Natl 
Lab, Ill). JEEE Trans. Nucl. Sci.; NS-27: No. 1, 318-321(Feb 
1980). (CONF-791037—). 
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From IEEE nuclear science/nuclear power systems sympo- 
sium; San Francisco, CA, USA (17 Oct 1979). 

A microprocessor controlled digital period meter has been 
developed and tested operationally on a reactor at Argonne Nation- 
al Laboratory. The principle of operation is the mathematical rela- 
tionship between asymptotic periods and pulse counting circuitry. 
This relationship is used to calculate and display the reactor periods 
over a range of /plus or minus/1 second to /plus or minus/999 sec- 
onds. The time interval required to update each measurement auto- 
matically varies from 8 seconds at the lowest counting rates to 2 
seconds at higher counting rates. The paper will describe hardware 
and software design details and show the advantages of this type of 
Period Meter over the conventional circuits. 1 ref. 


2205 Environmental Aspects 


— ALSO TO CITATION(S) 2067, 2308, 2400, 2879, 2880, 2881, 2915, 


2206 Research, Test, And Experimental Reactors 


REFER ALSO TO CITATION(S) 2373, 2376, 2379, 2399 


2381 (CONF-8010103—2) Core melt experiment series 
in LOFT. Russell, M.L. (Idaho National Engineering Lab., 
Idaho Falls (USA)). 1980. Contract AC07-761D01570. Sp. 
NTIS, PC A02/MF AOl1. 

From LOFT/Yutility technology transfer meeting; Idaho 
Falls, ID, USA (16 Oct 1980). 

LOFT is being considered for future experiments involving 
core decomposition and migration because of the renewed NRC in- 
terest in Class 9 accidents following the TMI-2 event and because 
LOFT has unique capabilities for conducting this type experiment. 
A set of fuel damage experiments designated L8, L12 and L17 have 
evolved from the preliminary planning as follows: L8 allows center 
fuel bundle damage to occur within the removal capabilities of the 
existing fuel removal equipment; L12 allows entire core damage 
and decomposition to occur within the core boundaries; and L17 
allows the decomposed core to migrate and erode the core support 
structures, reactor vessel, containment structure and containment 
substratum. 


2382 (CONF-8010103—3) LOFT experimental trans- 
ducers for mass flow and liquid level detection. Goodrich, 
L.D. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 1980. Contract AC07-761D01570. 14p. NTIS, PC 
A02/MF AOl. 

From LOFT/utility technology transfer meeting; Idaho 
Falls, ID, USA (16 Oct 1980). 

Instrumentation that is installed on LOFT is comprised of 
two different types: process and experimental. Process instrumenta- 
tion is designed to NRC requirements and is used for plant control 
while the primary function of the experimental measurement system 
is to provide measurements necessary for verification of codes and 
plant performance. Some of the experimental instruments may have 
application to LPWR's. The measurements that are discussed are 
those used for mass flow and liquid level. 


2383 (GA-A—15972) TRIGA high wt -% LEU fuel de- 
velopment program. Final report. West, G.B. (General 
Atomic Co., San Diego, CA (USA)). Jul 1980. Contract 
AT03-76SF70064. 1lp. NTIS, PC A02/MF AO1. 

The principal purpose of this work was to investigate the 
characteristics of TRIGA fuel where the contained U-235 was in a 
relatively high weight percent (wt %) of LEU (low enriched urani- 
um - enrichment of less than 20%) rather than a relatively low 
weight percent of HEU (high enriched uranium). Fuel with up to 
45 wt % U was fabricated and found to be acceptable after metal- 
lurgical examinations, fission product retention tests and physical 
property examinations. Design and safety analysis studies also indi- 
cated acceptable prompt negative temperature coefficient and core 
lifetime characteristics for these fuels. 
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2384 (ORNL/TM—7433) Oak Ridge research reactor 
quarterly report, January, February, and March of 1980. 
Hurt, S.S. III; Lance, E.D. (Oak Ridge National Lab., TN 
(USA)). Oct 1980. Contract W-7405-ENG-26. 26p. NTIS, 
PC A03/MF AOl1. 

The ORR operated at an average power level of 29.9 MW 
for 91.3% of the time during January, February, and March of 
1980. The reactor was shut down on twelve occasions, six of which 
were unscheduled. Reactor downtime needed for refueling, mainte- 
nance and checks was normal, with the reactor remaining available 
for use 93.7% of the time. Maintenance activities, both mechanical 
and instrument, were essentially routine in nature with the excep- 
tion of one Reactor Instrument and Controls Design Change 
Memo. 


2209 Reactor Safety 


REFER ALSO TO CITATION(S) 2381 


2385 (CONF-801095—1) Data bases for rapid response 
to power reactor problems. Maskewitz, B.F. (Oak Ridge Na- 
tional Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 
5p. NTIS, PC A02/MF AO1. 

From 7. international CODATA conference; Kyoto, Japan 
(8 Oct 1980). 

The urgency of the TMI-2 incident demanded prompt an- 
swers tc an imperious situation. In responding to these challenging 
circumstances, both government and industry recognized deficien- 
cies in both availability of essential retrievable data and calcula- 
tional capabilities designed to respond immediately to actual abnor- 
mal events. Each responded by initiating new programs to provide 
a remedy for the deficiencies and to generally improve all safety 
measures in the nuclear power industry. Many data bases and infor- 
mation centers offer generic data and other technology rescurces 
which are generally useful in support of nuclear safety programs. A 
few centers can offer rapid access to calculational methods and as- 
sociated data and more will make an effort to do so. As a beneficial 
spin-off from the lessons learned from TMI-2, more technical effort 
and financial resources will be devoted to the prevention of acci- 
dents, and to improvement of safety measures in the immediate 
future and for long term R and D programs by both government 
and the nuclear power industry. 


2386 (EML—379) Neutron measurements inside PWR 
containments. Sanna, R.S.; Hajnal, F.; McLaughlin, J.E.; 
Gulbin, J.F.; Ryan, R.M. (Department of Energy, New 
York (USA). Environmental Measurements Lab.; Rensselaer 
Polytechnic Inst., Troy, NY (USA)). Sep 1980. 40p. NTIS, 
PC A03/MF AO. 

Multisphere spectrometry was used to characterize the stray 
neutron environment inside the containment buildings of eight pres- 
surized water power reactors. Differential energy spectra and inte- 
gral quantities, such as the neutron fluence and dose-equivalent 
rates, were determined. Published response data on various person- 
nel monitors and survey instruments were applied to the measured 
spectra and the expected responses of the monitors were compared 
with available dosimeter and survey instrument measurements to 
evaluate monitor performance. A summary of the measurements 
and results is presented. 


2387 (GA—10298(Amend.10)) Gas-Cooled Fast Breeder 
Reactor Preliminary Safety Information Document, Amend- 
ment 10. GCFR residual heat removal system criteria, design, 
and performance. (General Atomic Co., San Diego, CA 
(USA)). 1 Sep 1980. Contract AT03-76SF71023. 327p. 
NTIS, PC A15/MF AO1. 

This report presents a comprehensive set of safety design 
bases to support the conceptual design of the gas-cooled fast breed- 
er reactor (GCFR) residual heat removal (RHR) systems. The 
report is structured to enable the Nuclear Regulatory Commission 
(NRC) to review and comment in the licensability of these design 
bases. This report also presents information concerning a specific 
plant design and its performance as an auxiliary part to assist the 
NRC in evaluating the safety design bases. 
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2388 (HEDL-SA—2128) Sodium fire aerosol loading ca- 
pacity of several sand and gravel filters. Barreca, J.R.; Mc- 
Cormack, J.D. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Apr 1980. Contract AC14- 
gains 10p. (CONF-801038—15). NTIS, PC A02/MF 
AOl. 

From 16. DOE nuclear air cleaning conference; San Diego, 
CA, USA (20 Oct 1980). 

Improved specific loading capacity for sodium fire aerosols 
was the objective of a sand and gravel test series. The aerosol ca- 
pacity and related differential pressure of eight aggregate filters is 
presented. A maximum specific aerosol capacity, for dry aerosol, of 
2.4 kg (Na) m=? was obtained. This filter was loaded to a final dif- 
ferential pressure of 2.6 kPa. The average superficial face velocity 
was 0.5 cm/s and the average efficiency was 99.8%. The test re- 
sults indicate that filter capacity increases with aerosol moisture 
content and with decreasing superficial velocity. 


2389 (HEDL-SA—2129) Development of a passive self- 
cleaning scrubber for containment venting applications. 
Owen, R.K.; Postma, A.K. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Apr 1980. Contract 
AC14-76FF02170. 19p. (CONF-801038—14). NTIS, PC 
A02/MF AOl. 

From 16. DOE nuclear air cleaning conference; San Diego, 
CA, USA (20 Oct 1980). 

A novel air cleaning concept is being developed for potential 
use in venting reactor containment buildings. The two-stage system 
employs a pre-scrubber (a submerged gravel scrubber) and a fibrous 
scrubber to obtain high removal efficiencies for particulate contami- 
nants. The submerged gravel scrubber is unique in that water flow 
is induced by the gas flow, eliminating the need for an active liquid 
pump. In addition, design gas velocities through the gravel bed are 
10 to 20 times higher than for a conventional sand bed filter. A 
series of development tests have been performed on an engineering 
scale model with a gravel bed area cf 0.07 m*. Hydraulic tests indi- 
cate that the scrubber can be designed to operate at a superficial 
gas velocity of 0.50 m/s. Aerosol tests were performed with a vari- 
ety of sodium fire aerosols. The aerosol mass removal efficiency for 
the pre-scrubber was 99.8% and the efficiency for the system ex- 
ceeded 99.99%. The test results show that the aerosol removal effi- 
ciency is not a strong function of the gas velocity. Scale-up tests 
were made to evaluate gas distribution on a larger bed. The results 
demonstrated that the self-cleaning gravel bed can be scaled-up to 
the sizes required for fuli-scale containment applications. 


2390 (LA-UR—80-2811) Loss-of-feedwater transients in 
PWRs, Burns, R.D. III. (Los Alamos Scientific Lab., NM 
(USA)). 1980. Contract W-7405-ENG-36. 23p. (CONF- 
801053—6). NTIS, PC A02/MF AOl. 

From 8. water reactor safety research information meeting; 
Gaithersburg, MD, USA (27 Oct 1980). 

Recent severe accident sequence analysis (SASA) work in 
LASL’s Multifault Accident Analysis Section has focused on loss- 
of-feedwater (LOFW) transients at a 4-loop Westinghouse nuclear 
power reactor. In all transients studied, the initiator was loss of 
main feedwater and reactor coolant pump (RCP) trip, caused by 
temporary loss of off-site power. Subsequent automatic actions in- 
cluded reactor scram, closure of the main steam isolation valves, 
and initiation of auxiliary feedwater (AFW) flow. TRAC-PD2 cal- 
culations were designed to study the consequences of AFW deliv- 
ery rates below the minimum specified in the emergency operating 
procedures (EOPs) for the reference 4-loop plant. Six types of 
LOFW scenarios have been studied, including (1) zero AFW avail- 
ability (nominal case), (2) initially zero AFW but full recovery after 
2 h, (3) zero AFW with steam generator (SG) atmospheric relief 
valve (ARV) malfunction, (4) zero AFW with high pressure charg- 
ing flow initiated after 2 h, and (5) zero AFW with delay in reactor 
scram. Additional cases were considered to study the effects of un- 
certainties in pressurizer heater/spray operation, operator manual 
initiation of high pressure charging flow, reactor initial conditions, 
and RCP and power coastdown characteristics. Nominal case re- 
sults, rationale for selections of other cases, and lessons learned are 
summarized. 
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2391 (NP—25104) Report of the Office of Chief Coun- 
sel on the Nuclear Regulatory Commission. Gorinson, S.M. 
(President's Commission on the Accident at Three Mile 
Island, Washington, DC (USA)). Oct 1979. 145p. GPO. 

Section 3(d) of th President's charge to this Commission re- 
quired an evaluation of the Nuclear Regulatory Commission's li- 
censing, inspection, operation, and enforcement procedures as ap- 
plied to the Three Mile Island nuclear facility. This report consid- 
ers the statutory authority of the Nuclear Regulatory Commission 
(NRC), puts the agency into historical context, and examines the 
agency's important structures and practices, as illuminated by the 
Three Mile Island accident. 


2392 (NP—25106) Report of the Office of Chief Coun- 
sel on the role of the managing utility and its suppliers. Gor- 
inson, S.M.; Kane, K.P. (President's Commission on the Ac- 
cident at Three Mile Island, Washington, DC (USA)). Oct 
1979. 239p. GPO. 

Information is presented concerning the role of General 
Public Utilities Service Corp.; site change; role of Met Ed in design 
of TMI-2; control room design; containment isolation criteria selec- 
tion; GPUSC startup and test group; commercial operation; manag- 
ment relationships within the utility; site management; review com- 
mittees; procedures; attention to experience; NRC inspections; man- 
agement approach to the emergency; and the TMI-2 recovery pro- 
gram. 


2393 (NP—25107) Reports of the Office of Chief Coun- 
sel on emergency preparedness, emergency response. Gorin- 
son, S.M.; Kane, K.P. (President’s Commission on the Acci- 
dent at Three Mile Island, Washington, DC (USA)). Oct 
1979. 334p. GPO. 

This report examines the principal influences that shaped the 
emergency planning in place at the time of the TMI accident. The 
report is divided into two parts. The first part reviews the Nuclear 
Regulatory Commission's (NRD) requirements on reactor siting 
and emergency planning, and traces the influence of that regulatory 
approach in the emergency plan developed by the utility. The 
second part examines federal, state, and local planning activities in 
this regulatory climate during the years before the TMI accident. 


2394 (NP—25108) Report of the Public's Right to In- 
formation Task Force. Rubin, D.M. (President's Commission 
on the Accident at Three Mile Island, Washington, DC 
(USA)). Oct 1979. 268p. GPO. 

Information is presented concerning the public information 
chronology; Met Ed public relations; flow of public information 
during the accident at Three Mile Island; flow of public informa- 
tion on five key events during the accident at Three Mile Island; 
the journalist's perspective; content analysis of mass media cover- 
age of the accident; local radio news coverage of the accident; and 
qualitative survey of newspaper coverage of the accident. 


2395 (NUREG/CR—1559) Transient critical heat flux 
and blowdown heat-transfer studies. Leung, J.C. (Argonne 
National Lab., IL (USA)). May 1980. 266p. (ANL—80-53). 
NTIS. 

Objective is to give a best-estimate prediction of transient 
critical heat flux (CHF) during reactor transients and hypothetical 
accidents. A predictional method has been developed which in- 
volves the thermal-hydraulic calculation of the heated core with 
boundary conditions supplied from experimental measurements. 
CHF predictions were based on the instantaneous local-conditions 
hypothesis, and eight correlations (consisting of round-tube, rod- 
bundle, and transient correlations) were tested against most recent 
blowdown heat-transfer test data obtained in major US facilities. 
The prediction results are summarized in a table in which both 
CISE and Biasi correlations are found to be capable of predicting 
the early CHF of ~ 1 s. The Griffith-Zuber correlation is credited 
for its prediction of the delay CHF that occurs in a more tranquil 
state with slowly decaying mass velocity. In many instances, the 
early CHF can be well correlated by the x = 1.0 criterion; this is 
certainly indicative of an annular-flow dryout-type crisis. The delay 
CHF occurred at near or above 80% void fraction, and the success 
of the modified Zuber pool-boiling correlation suggests that this 
CHF is caused by flooding and pool-boiling type hydrodynamic 
crisis. 234 figures, 13 tables. 
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2396 (SAI—195-80-PA(Vol.2)) Selection methodology 
for LWR safety programs and proposals. Volume 2. Method- 
ology application. Ritzman, R.L.; Husseiny, A.A. (Science 
Applications, Inc., Palo Alto, CA (USA)). Aug 1980. Con- 
tract AC04-76DP00789. 87p. (ALO—88(Vol.2)). NTIS, PC 
A05/MF AOl1. 

The results of work done to update and apply a methodolo- 
gy for selecting (prioritizing) LWR safety technology R and D pro- 
grams are described. The methodology is based on multiattribute 
utility (MAU) theory. Application of the methodology to rank- 
order a group of specific R and D programs included development 
of a complete set of attribute utility functions, specification of indi- 
vidual attribute scaling constants, and refinement and use of an in- 
teractive computer program (MAUP) to process decision-maker 
inputs and generate overall (multiattribute) program utility values. 
The output results from several decision-makers are examined for 
consistency and conclusions and recommendations regarding gener- 
al use of the methodology are presented. 3 figures, 18 tables. 


2397 (UCRL—83045(Reyv.1)) Fluid structure coupling al- 
gorithm. McMaster, W.H.; Gong, E.Y.; Landram, C-.S.; 
Quinones, D.F. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 10 Apr 1980. Contract W-7405- 
ENG-48. 16p. (CONF-801085—1(Rev.1)). NTIS, PC A02/ 
MF AOl. 

From Symposium on computational methods in nonlinear 
structural and solid mechanics; Arlington, VA, USA (6 Oct 1980). 

A fluid-structure-interaction algorithm has been developed 
and incorporated into the two-dimensional code PELE-IC. This 
code combines an Eulerian incompressible fluid algorithm with a 
Lagrangian finite element shell algorithm and incorporates the 
treatment of complex free surfaces. The fluid structure and cou- 
pling algorithms have been verified by the calculation of solved 
problems from the literature and from air and steam blowdown ex- 
periments. The code has been used to calculate loads and structural 
response from air blowdown and the oscillatory condensation of 
steam bubbles in water suppression pools typical of boiling water 
reactors. The techniques developed have been extended to three di- 
mensions and implemented in the computer code PELE-3D. 


2398 (UNI—1249) Transient fuel failure analysis for 
LOCA without ECCS or GSCS cooling. Buchanan, D.T. 
(United Nuclear Industries, Inc., Richland, WA (USA)). 19 
Mar 1979. Contract AC06-76RL01857. 2lp. NTIS, PC 
A02/MF AOl1. 

Thermal analyses of the fuel failure for a postulated LOCA 
without direct ECCS cooling or GSCS cooling was conducted. 
This analysis was made to provide the required input data to evalu- 
ate radiological consequences. Purpose of this analysis and the sub- 
sequent analysis of radiological consequences was to evaluate the 
need for seismic upgrading of the graphite and shield cooling sys- 
tems. 


2399 Sensor for measurement of fuel rod gas pressure 
during loss-of-fluid-tests. Billeter, T.R. (Hanford Eng Dev 
Lab, Richland, Wash). JEEE Trans. Nucl. Sci.; NS-27: No. 
1, 826-832(Feb 1980). (CONF-791037—). 

From IEEE nuclear science/nuclear power systems sympo- 
sium; San Francisco, CA, USA (17 Oct 1979). 

Qualification tests have been conducted of a measurement 
system for determining the pressure of certain fuel rods in the loss- 
of-fluid-test (LOFT) reactor. Because of physical size (0.35-in. OD 
by 5.5-in. length) and operational characteristics, an eddy current 
device was selected as the most promising measurement transducer 
for the application. The sensor must operate at pressure up to 17.2 
MPa (2500 psig) and at temperatures up to 800°F. During the reac- 
tor transient caused by loss of coolant flow, sensor temperature and 
applied pressure will vary rapidly and significantly. 


2400 Atmospheric Release Advisory Capability (ARAC) 
response to the Three Mile Island accident. Dickerson, M.H.; 
Gudiksen, P.H. (Lawrence Livermore Lab, Calif). JEEE 
Trans. Nucl. Sci.; NS-27: No. 1, 927-930(Feb 1980). (CONF- 
791037—). 

From IEEE nuclear science/nuclear power systems sympo- 
sium; San Francisco, CA, USA (17 Oct 1979). 
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A discussion is presented of the three general classes of sup- 
port provided by the Atmospheric Release Advisory Capability 
(ARAC) and describes the role played by ARAC in support of 
DOE during the Three Mile Island accident in March and April of 
1979. 6 refs. 


2401 Physical protection of power reactors. Darby, J.L. 
(Sandia Lab, Albuquerque, NM). Nucl. Mater. Manage.; 8: 
222-232(16 Jul 1979). (CONF-790707—). 

From 20. annual meeting of the Institute of Nuclear Materi- 
als Management; Albuquerque, NM, USA (16 Jul 1979). 

Sandia Laboratories has applied a systematic approach to de- 
signing physical protection systems for nuclear facilities to commer- 
cial light-water reactor power plants. A number of candidate physi- 
cal protection systems were developed and evaluated. This paper 
focuses on the design of access control subsystems at each of three 
plant layers: the protected area perimeter, building surfaces, and 
vital areas. 9 refs. 


25 ENERGY STORAGE 
2501 Magnetic 


2402 (LA-UR—80-2902) Wire rope superconducting 
cable for diurnal load leveling SMES. Costello, G.A. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W- 
7405-ENG-36. 6p. (CONF-801128—3). NTIS, PC A02/MF 
AOl. 

From Mechanical, mag., underground energy storage con- 
tractors review; Washington, DC, USA (10 Nov 1980). 

The design of a wire rope cable for a superconducting mag- 
netic energy storage (SMES) unit is discussed. The superconduct- 
ing wires in the rope permit the passage of large currents in the 
relatively small conductors of the windings and hence cause large 
electromagnetic forces to act on the rope. The diameter of the 
rope, from a strength point of view, can be considerably reduced 


by supporting the rope at various points along its length. 


2403 (LA-UR—80-3143) Effects of SMES units on 
power system stability. Byerly, R.T.; Juves, J.A. (Westing- 
house Electric Corp., Pittsburgh, PA (USA). Advanced 
Systems Technology Div.). 1980. Contract W-7405-ENG- 
36. Sp. (CONF-801128—2). NTIS, PC A02/MF AOl1. 

From Mechanical, mag., underground energy storage con- 
tractors review; Washington, DC, USA (10 Nov 1980). 

A mathematical model suitable for representing SMES units 
in power system stability studies has been developed and incorpo- 
rated into an existing large-scale stability program. Demonstration 
studies have been performed which emphasize the use of SMES 
units to improve the damping of oscillations associated with syn- 
chronizing power flow among generators. The capability exists to 
conduct stability studies of large systems which include SMES 
units. 


2504 Capacitor Banks 
REFER ALSO TO CITATION(S) 2121 
2505 Flywheels 


2404 (UCRL—85085) Overview of the mechanical 
energy storage technology (MEST) project. Barlow, T.M. 
(California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 23 Oct 1980. Contract W-7405-ENG-48. 6p. NTIS, 
PC A02/MF AOl. 

An overview is presented of the Lawrence Livermore Na- 
tional Laboratory's Mechanical Energy Storage Technology proj- 
ect, under which the field technical management of the DOE's fly- 
wheel technology program is exercised. A summary is included of 
the project's objectives and approach, structure, and principal ac- 
complishments in FY1980. The general trend in future plans is 
briefly described. 


25 ENERGY STORAGE 
2506 Thermal 


2405 (UCRL—85106) Fiber composite materials tech- 
nology develi yment. Chiao, T.T. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 23 Oct 1980. 
Contract W-7405-ENG-48. 7p. NTIS, PC A02/MF AO1. 

The FY1980 technical accomplishments from the Lawrence 
Livermore National laboratory (LLNL) for the Fiber Composite 
Materials Technology Development Task fo the MEST project are 
summarized. The task is divided into three areas: Engineering data 
base for flywheel design (Washington University will report this 
part separately), new materials evaluation, and time-dependent be- 
havior of Kevlar composite strands. An epoxy matrix was formulat- 
ed which can be used in composites for 120°C service with good 
processing and mechanical properties. Preliminary results on the 
time-dependent properties of the Kevlar 49/epoxy strands indicate: 
Fatigue loading, as compared to sustained loading, drastically re- 
duces the lifetime of a Kevlar composie; the more the number of 
on-off load cycles, the less the lifetime; and dynamic fatigue of the 
Kevlar composite can not be predicted by current damage theories 
such as Miner's Rule. 


2406 (Y/DX—202) Composite flywheel testing and eval- 
uation at the Oak Ridge Flywheel Evaluation Laboratory. 
Steele, R.S. Jr.; Babelay, E.F. Jr. (Oak Ridge Y-12 Plant, 
TN (USA)). 15 Oct 1980. Contract W-7405-ENG-26. 9p. 
(CONF-801128—5). NTIS, PC A02/MF AOl1. 

From Mechanical, mag., underground energy storage con- 
tractors review; Washington, DC, USA (10 Nov 1980). 

The results are summarized of spin tests conducted in the 
Oak Ridge Flywheel Evaluation Laboratory under a subcontract 
from Lawrence Livermore National Laboratory for the purpose of 
determining the ultimate energy density capabilities of the Garrett- 
AiResearch, William M. Brobeck and Associates, Hercules Aero- 
space, and Rockwell-Rocketdyne flywheel rotors built under sub- 
contracts from Sandia National Laboratory, Albuquerque. A short 
description of each test is presented as well as data used to deter- 
mine each failure mode. The conclusion was reached that each of 
these flywheels was limited by generic problems involving the at- 
tachment of a heavy rim to a central shaft. 


2506 Thermal 


REFER ALSO TO CITATION(S) 2238, 2559 


2407 (ANL/SPG—11) Capital cost estimates of selected 
advanced thermal energy storage technologies. Final report. 
Lawrence, W.T. (Little (Arthur D.), Inc., Cambridge, MA 
(USA)). Jun 1980. Contract W-31-109-ENG-38. 284p. 
NTIS, PC A13/MF AOl1. 

A method for evaluating the first cost of diverse advances 
TES concepts on a common basis is presented. For a total sample 
of at least 20 baseline and advanced TES technologies, the method- 
ology developed was to be applied in the calculation of actual cost 
and performance measures. Work on the development of TES has 
focused on 5 types of application areas: electric power generation, 
with solar input in which TES is used to store energy for use 
during cloudy periods or at night; conventional fuel-fired electric 
power generation, in which TES is used to improve load factors; 
cyclic losses, in which TES is used to reduce losses that occur 
when devices start and stop; batch losses, in which TES is used to 
recover waste heat; and source/sink mismatch, in which TES is 
used to increase the efficiency of processes that are dependent upon 
ambient temperatures. Chapter 2 defines reference operating char- 
acteristics; Chapter 2 gives the costing methodology; Chapter 4 de- 
scribes the system; Chapter 5 describes the baseline systems; Chap- 
ter 6 analyzes the effect of input-storage-temperature requirements 
on solar-collector-hardware costs and the input-temperature re- 
quirements of off-peak electric-storage systems on compressor oper- 
ating costs; and in Chapter 7, the effects of chemical heat pump 
COP and collector temperature on storage size and collector area 
are considered. (MCW) 
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2509 Batteries 


REFER ALSO TO CITATION(S) 2300 


2408 (CONF-800334—16) Stibine/arsine emissions from 
lead-acid batteries. Varma, R.; Cook, G.M.; Yao, N.P. (Ar- 
gonne National Lab., IL (USA)). 1980. Contract W-31-109- 
ENG-38. 12p. NTIS, PC A02/MF AOI. 

From 2. DOE environmental control symposium; Reston, 
VA, USA (17 Mar 1980). 

Antimonial lead alloys, which also contain some arsenic, 
have traditionally been used for the fabrication of lead-acid battery 
electrodes. The possible generation of arsine and stibine during bat- 
tery operation must be considered in the development of batteries 
for electric vehicles, utility load-leveling, and solar electricity stor- 
age. Research on generation of arsine and stibine is summarized, 
and exposure limits are given. Published analytical procedures for 
determination of arsine and stibine and their sensitivities are dis- 
cussed. The design and testing of a stibine/arsine monitoring field 
kit are described. A hydrogen-oxygen recombination device can re- 
combine stoichiometric H2-O2 with about 97% efficiency while sca- 
venging the charge gas of much of the SbHs; and AsHs; its princi- 
ples are illustrated. Experiments to estimate exposure of drivers to 
AsHs and SbHs from lead-acid batteries in electric vehicles are 
under way. 4 figures, 2 tables. (RWR) 


2409 (PB—80-150261) Lead-acid battery manufacture - 
background information for proposed standards. Draft envi- 
ronmental impact statement. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Office of Air 
Quality Planning and Standards). Nov 1979. 380p. NTIS, 
PC A17/MF AOl1. 

Standards of performance for the control of emissions from 
lead-acid battery manufacturing plants are being proposed under 
the authority of section 111 of the Clean Air Act. These standards 
would apply to new, modified, or reconstructed facilities at any 
lead-acid battery manufacturing plant with a production capacity 
equal to or greater than 500 batteries per day. This document con- 
tains background information, environmental and economic impact 
assessments, and the rationale for the standards, as proposed under 
40 CFR Part 60, Subpart KK. 


29 ENERGY PLANNING AND POLICY 
2901 Energy Analysis And Modeling 
REFER ALSO TO CITATION(S) 2431, 2505, 2577 


2410 (CONF-7903123—, pp 27-37) Sunshine out of cu- 
cumbers. Ritchie-Calder. (House of Lords, Edinburgh, Scot- 
land). 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

Lord Ritchie-Calder first quotes from Swift's satirical ac- 
count in Gulliver's Travels on his visit to the Grand Academy of 
Lagado and his encounter with one of the fellows, who was in the 
midst of a project of extracting sunbeams out of cucumbers. He 
then surveys various energy-conversion processes that are being 
considered today and gives an historical insight into energy sources 
and materials development - always keeping an eye on the ever- 
prevalent adversaries of economics and net energy. He concludes 
that, if we started accounting in energy terms instead of money 
symbols, we might get the energy problem straight and get the real 
value of our materials and commodities. Convinced of the apparent 
meaninglessness of money in real terms, Lord Ritchie-Calder goes 
back to first principles - E = mc? - and sarcastically invents his 
own currency. Rather than gold, dug out of one hole and stored in 
another, he chooses Uranium-235. He follows the conventions of 
currency - difficult to obtain, durable, and by his specification, re- 
deemable as energy. Further, U-235 can be calibrated to other 
forms of energy or related in work terms to gigajoules. Although it 
can be banked like the gold in Fort Knox, it can hardly be carried 
around in the pocket: finally it can be put in reactors to produce 
energy. Lord Ritchie-Calder calls his new currency the Utope, and 
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admits it has as much promise of success as sunbeams out of cu- 
cumbers. 


2411 (EUR—6780-EN) Development of scenarios for 
energy demand in France to the year 2000 using the SMIC 
method. Duperrin, J.C.; Laponche, B. (CEA, 75 - Paris 
(France)). 1980. 39p. NTIS (US Sales Only), PC A03/MF 
A0l. 


The elaboration of scenarios in general necessitates examin- 
ing the internal coherence of the assumptions and the probability of 
such events occurring. The SMIC method is a tool for scenario 
generation. It is based on the cross-impact method and used to 
verify the coherence of the assumptions and to establish the hierar- 
chies between scenarios. The principles of the method can be sum- 
marized as follows: determination of the main events characterizing 
a scenario; quantification of the interdependency between scenarios 
via the probability of occurrence for any single event and the inter- 
dependency between the events; and verification of the identities 
between the raw and the conditional probabilities. The present 
report describes the method and illustrates an application in the 
context of the European Community energy model utilization for 
France. 


2902 Economics And Sociology 


2412 (CONF-7903123—, pp 187-190) Lessons from the 
Congress: emphasis on societal issues. Landsberg, H.L. 
(Center for Energy Policy Research Resources for the 
Future, Washington, DC). 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

The author first comments that it is a good idea to mix engi- 
neers, scientists, and economists - as was the case at this Congress; 
then, he comments on the technical fix. The technical fix is what is 
doable, but we also have to know not only what is doable, but 
what can be done; and what can be done lives in the world in 
which incentives and institutions play prominent roles. The ques- 
tion in the framework of incentives and institutions is: what is sal- 
able and, what will make its way in the marketplace. The author 
then proceeds to relate this to the energy problem. 


2413 (CONF-8005112—, pp 49-59) White House anti- 
inflation program, March 14, 1980. 14 May 1980. 

From Conference on the inflation, the economy, energy con- 
servation and renewable resources; Washington, DC, USA (14 May 
1980). 

The President's anti-inflation program announced on March 
14, 1980 involves five major parts: increased discipline in the Fed- 
eral budget; restraints on credit; wage and price actions; greater 
energy conservation; and economic structural changes to encourage 
productivity, savings, research, and development. The budget is to 
be balanced in FY 1981 and measures to accomplish this are listed. 
An overview of the inflation situation is given. Budgetary actions, 
pay and price standards, the gasoline conservation fee, the tax on 
motor fuels, the state gasoline targets, and the withholding on inter- 
est and dividends are described. (MCW) 


2414 (EUR—6771EN) Eureca 1.0 - France. (Brussels 
Univ. (Belgium). Dept. d'Economie Appliquee). 1980. 26p. 
NTIS (US Sales Only), PC A03/MF AOl1. 

An economic model of energy demand for 8 basic industries 
in France and for personal and national expenditures to meet 
energy costs is presented. (LCL) 


2415 (PB—80-154685) International forum on appropri- 
ate industrial technology held at New Delhi/Anand, India on 
November 20-30, 1978. Planning of rural energy systems: 
issues and perspective. Background paper. Parikh, J.K. 
(United Nations Industrial Development Organization, 
Vienna (Austria)). 6 Oct 1978. 71p. NTIS, PC AA04/MF 
AOl. 

The present paper identifies the difficulties in the present 
pattern of rural energy consumption which is largely based on non- 
commercial fuels, supply of which is unplanned and sufficient only 
for the subsistance level activities. It reflects on future energy 
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demand till 2000 A.D. under the high ryral development scenerio 
showing that increase in non-agricultural activities should be fore- 
seen and that intensification of agriculture will also require in- 
creased energy inputs. Techno-economic considerations for rural 
energy supply options and in particular those based on concepts of 
decentralized systems are discussed, although they are not advocat- 
ed if found to be more expensive than centralized systems. The 
need for looking into problems of technology transfer in the rural 
environment, establishing organizational framework for construc- 
tion and maintenance and standardization procedures are empha- 
sized. 


2416 (PNL—3402) Public attitudes toward risk tra- 
deoffs in energy policy choices. Final report. Lindell, M.K.; 
Earle, T.C. (Battelle Human Affairs Research Center, Seat- 
tle, WA (USA)). Jun 1980. Contract AC06-76RL01830. 51p. 
(B-HARC—411/80/025). NTIS, PC A04/MF AOl. 

The emphasis that will be placed on each of a number of 
energy policy alternatives will be determined by the tradeoffs 
among many factors. Important among these factors are public 
preferences for different levels of power availability and risk to 
health and safety. Also important in determining support for energy 
alternatives is public perception of the consequences of those poli- 
cies. To assess public perception and evaluation of these factors, a 
number of respondents were selected to answer questions about 
these issues. Respondents’ judgements of the acceptability of thirty- 
six hypothetical energy policies were analyzed using two comple- 
mentary methods, discriminant analysis and judgement analysis. 
The first method is a statistical procedure that examines how well 
task variables discriminate among groups of respondents. The 
second method is a procedure which is used to construct models 
that describe the judgement processes used by respondents. Results 
of the discriminant analysis showed that differences among re- 
spondents’ judgements were strongly related to the TECH dimen- 
sion but only weakly affected by RISK and PA. On the TECH di- 
mension, antinuclear respondents indicated relative acceptance of 
conservation and solar and relative rejection of nuclear and coal. 
Although pronuclear respondents showed slightly greater support 
of nuclear and coal than conservation and solar. The six clusters 
differed most strongly on nuclear, followed by conservation and 
solar, then coal. The PA dimension had more effect on the judge- 
ments of pronuclear respondents than on the judgements of antinu- 
clear respondents. The analysis of the data indicated that the judge- 
ments of pro- and antinuclear respondents were better fit by sepa- 
rate models. The antinuclear respondents placed a slightly greater 
weight on the more RISK part of the RISK dimension relative to 
the PA dimension. 


2417 Energy and employment: a time-series analysis of 
the causal relationship. Akarca, A.T.; Long, T.V. II. (Univ. 
of Chicago, IL). Resour. Energy; 2: No. 2-3, 151-162(Oct 
1979). 

The relation between total employment and total energy 
consumption is analyzed using dynamic time-series methods. Based 
on monthly data for the period January 1973-March 1978, there is a 
unidirectional causality running from energy to employment, with- 
out feedback. This suggests that single-equation dynamic (distribut- 
ed lag) regressions of employment on energy can be treated as re- 
flecting behavioral relationships as opposed to solely statistical for- 
ecsting relationships. The constructed model indicates that the em- 
ployment variable reacts inversely to a change in the energy avail- 
ability after a pure delay of eight months. The response decays geo- 
metrically, and it is practically complete by the end of the twelfth 
month. Thus, the causal dynamics between the two variables could 
not have been captured using annual data. The long-run elasticity 
of total employment with respect to domestic energy consumption 
is estimated to be -0.1356. An increase in total employment should 
result from a constraint on energy use, rather than the decrease 
widely predicted. 23 references, 3 tables. 


2418 New measure of sensitivity for social system simu- 
lation models. Ford, A. (Los Alamos Scientific Lab., NM); 
Gardiner, P.C. Contract W-7405-ENG-36. JEEE Trans. 
Syst., Man, Cybern.; SMC-9: No. 3, 105-114(Mar 1979). 

A new measure of sensitivity of dynamic simulation models 
of complex social systems is introduced. The measure helps investi- 
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gators deal with three of the four principal obstacles that have 
made systematic sensitivity testing so difficult in the past. To con- 
duct sensitivity analyses with the new measure, the investigator 
must combine the simulation model under study with an evaluation 
model designed to generate an overall scalar value to each output 
pattern of the simulation model. Moreover, the investigator must 
state precisely the policy issue under dispute. The use of the new 
measure is illustrated with an examination of the sensitivity of a dy- 
namic simulation model of energy boom towns. The case study em- 
ploys multiattribute utility measurement models developed for local 
planners in an energy boom town in New Mexico. Use of the new 
measure shows the boom-town simulation model to be surprisingly 
insensitive to changes in key input parameters. 11 figures, 2 tables. 


2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 2106, 2107, 2108, 2830, 2922 


2419 (PB—80-134067) Economic impact of implement- 
ing RACT guidelines in the non-attainment areas for ozone in 
South Carolina. Final report. (Booz-Allen and Hamilton, 
Inc., Florham Park, NJ (USA). Foster D. Snell Div.). Mar 
re Contract EPA-68-02-2544. 294p. NTIS, PC Al3/MF 
AOl. 

The major objective of the contract effort was*to determine 
the direct economic impact of implementing RACT standards in 
five non-attainment counties for ozone in South Carolina. The 
study is to be used primarily to assist EPA and South Carolina de- 
cisions on achieving the emission limitations of the RACT stand- 
ards. The economic impact was assessed for the following 8 RACT 
industrial categories: surface coatings (paper and fabrics); solvent 
metal cleaning; bulk gasoline terminals; bulk gasoline plants; storage 
of petroleum liquids in fixed roof tanks; gasoline dispensing sta- 
tions--Stage I; and use of cutback asphalt. The scope of this project 
was to determine the costs and direct impact of control to achieve 
RACT guideline limitations for these 8 industry categories in South 
Carolina. Direct economic costs and benefits from the implementa- 
tion of RACT limitations were identified and quantified while sec- 
ondary impacts (social, energy, employment, etc.) are addressed, 
they were not a major emphasis in the study. 


2420 (PB—80-138829) The Energy Department's Office 
of Environment does not have a large role in decision-making. 
Report to the chairman, Committee on Governmental Affairs, 
United States Senate. (General Accounting Office, Washing- 
ton, DC (USA). Energy and Minerals Div.). 29 Jan 1980. 
43p. NTIS, PC A03/MF AOl1. 

This report discusses the problems the Department of 
Energy's Office of Environment is having influencing departmental 
decisions to select and develop energy technologies and contains 
recommendations to the Secretary of Energy. 


2421 (PB—80-806367) Financing and taxation for urban 
control of pollution (citations from the NTIS Data Base). 
Report for 1964-Mar 78. Jones, J.E. (National Technical In- 
formation Service, Springfield, WA (USA)). Mar 1980. 
238p. NTIS PC NO1/MF NO1. 

The citations relate to urban and regional planners who wish 
to study means of financing pollution abatement programs and of 
taxing sources as a means of pollution reduction. The reports are 
divided into three sections: Air pollution studies, solid waste dispos- 
al studies, and water pollution and sewage treatment studies. (This 
updated bibliography contains 231 abstracts, 17 of which are new 
entries to the previous edition.) 


2904 Natural Resources 


2422 (CONF-7903123—) Materials aspects of world 
energy needs. (National Academy of Sciences - National Re- 
search Council, Washington, DC (USA). National Materials 
Advisory Board). 1980. Contract AT01-77ET20344. S81p. 
NTIS, PC A25/MF AOl. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 
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Plenary session papers presented by participants from both 
developed and developing countries contributed to the information 
base on materials and energy outlook, international cooperation, 
economic aspects, and environmental considerations and established 
the theme for the subsequent workshop sessions. Workshops on ten 
major aspects of materials-energy interrelationships provided the 
opportunity of open and informal discussion of critical issues in 
each area and the development of reasonable consensus on prob- 
lems and potential solutions. A separate abstract for each of the 10 
plenary-session papers, the 10 workshop reports, and the 4 selected 
papers will appear in Energy Research Abstracts (ERA) and 
Energy Abstracts for Policy Analysis (EAPA). The brief issue sum- 
maries (preprints) will appear individually (total of 75) only in the 
DOE Energy Data Base. 


2423 (CONF-7903123—, pp 9-26) Perspective from a 
developing nation: overview of the materials-energy issue. 
Correa da Silva, L.C. (Fundacao C.E. Commercio Exterio, 
Rio De Janeiro, Brazil). 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

The author analogously develops the idea that, in order to 
study the energy-materials interface as it appears today, an under- 
standing of the ternary system Ma-Sc-Tc (materials, science, and 
technology) as modified by the introduction of En, S, P, and F 
(energy, societal, political, and financial constraints) is necessary. 
Coping with the energy-materials emergency means moving away 
from the Tc-En side toward the Sc-Tc side of the basic quaternary 
system, always taking into account the effect of impurities S, P, F. 
It is seen then, that the issue is the decrease of energy and materials 
cost, content, and claim of processes, products, and services. To 
achieve this there is a variety of options that the author discusses: 
the tautological or conventional way, the imaginative or LSI way, 
and the revolutionary or renewable way. The author concludes that 
for developed countries the energy-materials problem is essentially 
one of maintenance; for developing countries it is essentially a 
problem of investment and, secondarily, one of maintenance. 


2424 (CONF-7903123—, pp 41-49) View on strategies 
for international cooperation. Colombo, U. (Nuclear Energy 
National Committee, Rome, Italy). 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

International cooperation in the research and development of 
energy sources and materials is discussed. Exploitation of natural 
resources can be reduced through R and D to improve yield and 
develop less-energy-intense processes. Development of a policy of 
materials conservation, materials substitution, and reduction of cor- 
rosion are potential R and D programs of international interest. 
Technology development and transfer are also discussed. R and D 
in this area is stressed. The author concludes that a more balanced 
world can be attained through technological pluralism which 
would help to create a society that permits countries and communi- 
ties wide margins of choice and mix in the solving of energy and 
materials problems. Decentralization of R and D efforts in these 
areas would be the author's goal. (DMC) 


2425 (CONF-7903123—, pp 68-97) Materials, energy, 
and economic growth. Radcliffe, S.V. (Resources for the 
Future, Washington, DC). 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

The existence of a serious and worldwide energy problem is 
now generally recognized by government and industry leaders. The 
public, especially in the United States, has frequently doubted the 
existence of such a problem, but is now rapidly accepting it as real. 
How is this problem, its associated policy issues, and the options 
for their resolution likely to be affected by the materials questions 
necessarily involved in energy production and use. This interplay is 
clearly important when considering whether the associated materi- 
als supply and the increasingly demanding requirements for the 
technical performance of materials can be met in the time frames 
envisaged for exercising particular options for energy generation 
and conservation. Perhaps less obvious, but still important, is 
whether - or how much - changes in the energy conditions for ma- 
terials might raise materials prices and increase import dependence 
on processed materials for industrialized countries, including the 
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United States. To varying degrees, all of these aspects appear to be 
behind the increasingly frequent contentions that strong and impor- 
tant interrelationships exist between energy and materials. This 
paper examines the validity of such contentions and the utility of 
any such relationships for addressing the materials implications of 
the energy situation. 


2426 (CONF-7903123—, pp 98-113) Energy sources 
available in this century. Gouse, S.W. (MITRE Corp., 
McLean, VA). 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

The availability of energy resources during the next two 
decades is assessed. The implication of a world materials policy 
based on short-range future sources of energy is explored. The 
author concludes that the world is sufficiently endowed with re- 
sources to permit a reasonable transition from present patterns of 
energy use to some pattern as yet undetermined. The potential for 
mismanagement by governments is large and, therefore, early de- 
velopment of contingent plans is recommended. One resource with 
potential for exploitation is peat. Other sources are heavy oils, oil 
shales, enhanced recovery, and natural gas from coal seams, tight 
sands, and geopressured aquifers. (DMC) 


2427 (CONF-7903123—, pp 142-144) Economics of ma- 
terials use under conditions of rising energy costs. Kamphau- 
sen, D.G. (Deutsches Institut fuer Wirtschafts Forschung, 
Berlin, Germany); Carter, A.P. 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

Delegates from the US, India, Israel, and the UK opened 
this workshop discussion with remarks on five topics: the changing 
importance of materials and materials costs in the world economy; 
materials economics and technological adaption; investment re- 
quirements and the changing role of materials in the international 
economy; the political economy of materials policy; and materials 
markets, international institutions, and materials policy. Further 
questions raised concerning these issues were discussed. There was 
general agreement that the world would not run out of resources in 
any literal sense in our lifetimes. However, instability and crises in 
materials markets may bring recurrent difficulties in the years 
ahead. 


2428 (CONF-7903123—, pp 145-150) Materials educa- 
tion for the interrelated energy and materials world. Kelley, 
A. (Univ. of Surrey, Guildford, England); Drucker, D.; 
Wert, C.A. 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

To provide the motivation and problem-solving capability 
necessary for a materials scientist/engineer to be immediately 
useful, the content of the course is more important than the teach- 
ing method. Materials education around the world varies greatly, 
but remarkable similarity of patterns and goals of materials educa- 
tion exists worldwide - partly because of a commonly accepted 
foundation of education in Materials and Science and Engineering, 
partly because of extensive interchange of students and profession- 
als in the past. Some aspects of materials programs in developed 
and developing countries are covered. 


2429 (CONF-7903123—, pp 174-184) Institutional and 
organizational patterns and strategies for interrelation of ma- 
terials and energy research and development, technology, pro- 
duction, coordination, and planning. Lagneborg, R. (Swedish 
Inst. for Metal, Stockholm); Huddle, F.P.; Bullis, H.; Mathi- 
son, M. 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

This workshop discussed a proposal for creation of an inter- 
national materials institution to provide facts, analyses, and options 
for materials related to energy and environment. After much debate 
and harangue, the consensus was that the International Advisory 
Committee appoint a comparatively small continuing workshop 
group; the group should be generally representative of developed, 
developing, and intermediate countries, North-South and East- 
West. This group, appropriately funded, would then pursue the 
problem of forming the international organization. 
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2430 (CONF-7903123—, pp 191-192) Future interna- 
tional activities in the materials field. Hannay, N.B. (Bell 
Labs., Murray Hill, NJ). 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

The issues, theme, format, etc. for the next International Ma- 
terials Congress are discussed briefly. It is concluded that conven- 
ing such a Congress is the best means for continuing international 
communication in materials-related areas. 


2431 (CONF-7903123—, pp 507-511) Ultimate energy 
demands of metals and materials. Alexander, W.O. (Univ. of 
Aston, Birmingham, England). 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

This view of materials for engineering and structural applica- 
tions considers metals, plastics, and other nonmetals such as con- 
crete and timber, and evaluates likely developments in the light of 
energy and material availability and their properties. (FS) 


2432 (CONF-7903123—, pp 523-528) Changing impor- 
tance of material and material costs in the world economy. 
Leontief, W. (Inst. for Economic Analysis, New York, NY). 
1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

A number of alternative hypothetical projections of future 
states of the world economy, from the base year 1970 through the 
year 2000, were constructed. The United Nations’ report, The 
Future of the World Economy, describes the results of several of 
these projections. In respect to the supply of mineral resources, the 
general conclusion is that it will not be a problem of absolute scar- 
ity in the present century, but at worst, a problem of exploiting 
less-productive or more-costly deposits of minerals and of intensive 
exploration of new deposits. Among six metals considered, only in 
the case of lead and zinc do present estimates allow one to envisage 
the exhaustion of the reserves by the year 2000. In addition, a 
number of projections were made to assess more closely the influ- 
ence of alternative projections of future population trends on the 
developmental prospects of various developed and less-developed 
regions. 


2433 (CONF-7903123—, pp 529-540) Materials use, 
rising energy costs, and investment requirements. Singh, S. 
(World Bank, Washington, DC). 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

This paper briefly reviews broad historical trends in produc- 
tion and prices of major raw materials, examines the effect on pro- 
duction costs of rising energy prices, projects the relevant variable 
to 1990, and examines the investment requirements. In spite of the 
nonrenewable nature of most industrial raw materials, there is no 
evidence that, on the whole, materials are likely to become scarce, 
or the security of their supplies become endangered for the con- 
sumers. The broad trends, however, vary from commodity to com- 
modity. Globally, with the notable exception of tin, the supply of 
most materials has been expanding faster than the rate of population 
growth and commensurate with income growth. This is not likely 
to change for the foreseeable future. However, production expan- 
sion during 1975-1990 would be slower than in 1960-1975 due to a 
variety of reasons, including slackening of world demand. 


2434 (JPRS—76760) China report: economic affairs, 
No. 95. 5 Nov 1980. Translation of various papers. 36p. 
NTIS. 

Three articles are included: a discussion of energy sources 
for modernization by China, a one-paragraph report on power gen- 
eration in China, and water injection in Dagqing oilfield. (DLC) 
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Commercialization 
REFER ALSO TO CITATION(S) 1975, 2424, 2463 


2435 (CONF-7903123—, pp 38-40) Multilaterial and bi- 
lateral cooperation in energy research and development be- 
tween CMEA countries. Koranyi, G. (Ministry for Heavy 
Industry, Budapest, Hungary). 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

Multilateral and bilateral cooperation in energy research and 
development between participating members of the Council for 
Mutual Economic Assistance (CMEA) is discussed. Some projects 
include: utilization of intersystem effects in electric energy net- 
works; development of advanced telecommunication systems for 
electric energy transport and distribution networks; mechanization 
and automation of work in open-cost collieries; development of 
new techniques for entirely mechanized mining at great depths; ad- 
vanced utilization methods for coal; new technologies for process- 
ing and utilizing natural gas; and development of new catalysts for 
hydrocarbon processing. (DMC) 


2906 Nuclear Energy 


2436 (CONF-801093—1) Expectations and realities in 
the nuclear technology exchanges with the USSR. Lewin, J. 
(Oak Ridge National Lab., TN (USA)). 1980. Contract W- 
7405-ENG-26. 22p. NTIS, PC A02/MF AO1. 

From 5. European studies conference; Omaha, NB, USA (9 
Oct 1980). 

A nontechnical, subjective account is given of some of the 
experiences and personal encounters in the US-USSR technical ex- 
change visit programs. Some notes are given on the growth of nu- 
clear power in the two countries. (DLC) 


2907 Transport And Storage 
REFER ALSO TO CITATION(S) 2048, 2407, 2542 


2437 (PB—80-142748) Competitive shipping research 
and development program - shipping operations resource allo- 
cation project. Volume I: Executive summary. Final report. 
Abram, P.; Vambery, R. (ECON, Inc., Princeton, NJ 
(USA)). Oct 1979. Contract DO-A01-78-00-3029. 7Ip. 
NTIS, PC A04/MF AO1. 

The study was performed to analyze the multiple, complex 
aspects of ship productivity in U.S.-foreign oceanborne trade. The 
time period studied was 1973-1977 and primary emphasis was 
placed upon the analysis of the United States flag merchant fleet. A 
substantial data base was derived containing both ship data and 
cargo data for five general cargo vessel classes and four bulk vessel 
classes, and these data were manipulated to yield the principal re- 
sults. The actual productivities of the U.S. flag ships and the poten- 
tial productivities if the ships operated at capacity were estimated. 
The number of ships, crew and amount of fuel required beyond the 
existing fleet, in order to achieve a target market share, were esti- 
mated. A U.S. flag versus foreign flag productivity competitive as- 
sessment was conducted on a case study basis for each of the nine 
vessel classes. Policy options for corporate management and gov- 
ernment based on the productivity analyses were analyzed. Volume 
I is the executive summary and presents an overview of the meth- 
odology of the study. It includes a summary of principal findings 
and recommendations. 


2438 (PB—80-142755) Competitive shipping research 
and development program - shipping operations resource allo- 
cation project. Volume II: technical methodology. Final 
report. Abram, P.; Vambery, R. (ECON, Inc., Princeton, 
NJ (USA)). Oct 1979. Contract DO-A01-78-00-3029. 172p. 
NTIS, PC A08/MF AOl. 

The study was performed to analyze the multiple, complex 
aspects of ship productivity in U.S.-foreign oceanborne trade. The 
time period studied was 1973-1977 and primary emphasis was 
placed upon the analysis of the United States flag merchant fleet. A 
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substantial data base was derived containing both ship data and 
cargo data for five general cargo vessel classes and four bulk vessel 
classes, and these data were manipulated to yield the principal re- 
sults. The actual productivities of the U.S. flag ships and the poten- 
tial productivities if the ships operated at capacity were estimated. 
The number of ships, crew and amount of fuel required beyond the 
existing fleet, in order to achieve a target market share, were esti- 
mated. A U.S. flag versus foreign flag productivity competitive as- 
sessment was conducted on a case study basis for each of the nine 
vessel classes. Policy options for corporate management and gov- 
ernment based on the productivity analyses were analyzed. Volume 
2 presents an overview of the project goals, a detailed discussion of 
the technical approach to each task area, and suggestions for future 
research based upon the results of the study. 


2439 (PB—80-142763) Competitive shipping research 
and development program - shipping operations resource allo- 
cation project. Volume III-A: ship summary-general cargo. 
Final report. Abram, P.; Vambery, R. (ECON, Inc., Prince- 
ton, NJ (USA)). Oct 1979. Contract DO-A01-78-00-3029. 
128p. NTIS, PC A07/MF AOI. 

The study was performed to analyze the multiple, complex 
aspects of ship productivity in U.S.-foreign oceanborne trade. The 
time period studied was 1973-1977 and primary emphasis was 
placed upon the analysis of the United States flag merchant fleet. A 
substantial data base was derived containing both ship data and 
cargo data for five general cargo vessel classes and four bulk vessel 
classes, and these data were manipulated to yield the principal re- 
sults. The actual productivities of the U.S. flag ships and the poten- 
tial productivities if the ships operated at capacity were estimated. 
The number of ships, crew and amount of fuel required beyond the 
existing fleet, in order to achieve a target market share, were esti- 
mated. A U.S. flag versus foreign flag productivity competitive as- 
sessment was conducted on a case study basis for each of the nine 
vessel classes. Policy options for corporate management and gov- 
ernment based on the productivity analyses were analyzed. The 
volume for general cargo ships contains a summary of the method- 
ology, the detailed results and policy implications for the vessels 
class. Also presented are conclusions and recommendations based 
upon the productivity results that were generated. 


2440 (PB—80-142771) Competitive shipping research 
and development program - shipping operations resource allo- 
cation project. Volume III-B: ship summary-bulk carriers. 
Final report. Abram, P.; Vambery, R. (ECON, Inc., Prince- 
ton, NJ (USA)). Oct 1979. Contract DO-A01-78-00-3029. 
lllp. NTIS, PC A06/MF AO1. 

The study was performed to analyze the multiple, complex 
aspects of ship productivity in U.S.-foreign oceanborne trade. The 
time period studied was 1973-1977 and primary emphasis was 
placed upon the analysis of the United States flag merchant fleet. A 
substantial data base was derived containing both ship data and 
cargo data for five general cargo vessel classes and four bulk vessel 
classes, and these data were manipulated to yield the principal re- 
sults. The actual productivities of the U.S. flag ships and the poten- 
tial productivities if the ships operated at capacity were extimated. 
The number of ships, crew and amount of fuel required beyond the 
existing fleet, in order to achieve a target market share, were esti- 
mated. A U.S. flag versus foreign flag productivity competitive as- 
sessment was conducted on a case study basis for each of the nine 
vessel classes. Policy options for corporate management and gov- 
ernment based on the productivity analyses were analyzed. The 
volume for bulk carriers contains a summary of the methodology, 
the detailed results and policy implications for the vessels class. 
Also presented are conclusions and recommendations based upon 
the productivity results that were generated. 


2441 (PB—80-142789) Competitive shipping research 
and development program - shipping operations resource allo- 
cation project. Volume IV: appendix-1977 shipping data. Final 
report. Abram, P.; Vambery, R. (ECON, Inc., Princeton, 
NJ (USA)). Oct 1979. Contract DO-A01-78-00-3029. 145p. 
NTIS, PC A07/MF AOl1. 

The study was performed to analyze the multiple, complex 
aspects of ship productivity in U.S.-foreign oceanborne trade. The 
time period studied was 1973-1977 and primary emphasis was 
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placed upon the analysis of the United States flag merchant fleet. A 
substantial data base was derived containing both ship data and 
cargo data for five general cargo vessel classes and four bulk vessel 
classes, and these data were manipulated to yield the principal re- 
sults. The actual productivities of the U.S. flag ships and the poten- 
tial productivities if the ships operated at capacity were estimated. 
The number of ships, crew and amount of fuel required beyond the 
existing fleet, in order to achieve a target market share, were exti- 
mated. A U.S. flag versus foreign flag productivity competitive as- 
sessment was conducted on a case study basis for each of the nine 
vessel classes. Policy options for corporate management and gov- 
ernment based on the productivity analyses were analyzed. Volume 
4 contains a sample of the intermediate results which were generat- 
ed over the course of the project. It includes information concern- 
ing the derived data bases. 


2442 (PB—80-143316) An analysis of the automobile 
market: modeling the long-run determinants of the demand for 
automobiles. Volume I. The Wharton EFA automobile 
demand model. Final report Sep 75-Mar 77. Schnik, G.R.; 
Loxley, C.J. (Wharton (E.F.A.), Inc., Philadelphia, PA 
(USA)). Dec 1979. Contract DOT-TSC-1072. 164p. NTIS, 
PC A08/MF AOl. 

An econometric model is developed which provides long- 
run policy analysis and forecasting of annual trends, for U.S. auto 
stock, new sales, and their composition by auto size-class. The con- 
cept of ‘desired’ (equilibrium) stock is introduced. ‘Desired stock’ 
and its composition by size-class are related to numerous economic 
and demographic variables using cross-section data. Among them is 
a new ‘capitalized cost per mile’ measure, which expresses all costs 
over time relative to miles driven, discounted back to the present. 
New registrations, total and by class, and scrappage are found to be 
strongly related to ‘desired’ stock relative to actual stock, with 
other influences operating as ‘speed of adjustment’ factors. Fuel ef- 
ficiency is analyzed in detail, relating mpg by class to physical vehi- 
cle characteristics and technological developments. Purchase prices 
and options expenditures are analyzed and all cost measures distin- 
guished by foreign vs domestic origin as well as by size-class. 
Volume I summarizes and describes the study, and contains a fore- 
cast through 2000. Volume II contains extensive simulation analy- 
sis, with public policy implications. Volume III contains data and 
methodology appendices. 


2908 Waste Heat Utilization 


2443 (LBL—11188) Organizational, interface, and fi- 
nancial barriers to the commercial development of community 
energy systems. Schladale, R.; Ritschard, R. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 
1979. Contract W-7405-ENG-48. 124p. NTIS, PC A06/MF 
AOl. 

The scope of this analysis was limited to systems producing 
electricity - the output of a community energy system typically fall- 
ing in the range 10 kW to 150 MW. The purpose of this study was 
to identify the barriers that groups and individuals will face when 
attempting to commercialize community energy systems. Three par- 
ticular classes of barriers were investigated: those within the orga- 
nization attempting the commercialization, those that arise from at- 
tempts to link the community system with an electric utility, and 
those that impede the flow of investment capital into community 
energy systems. In summary, three general observations regarding 
community energy systems may be distilled from this study. First, 
although many barriers exist to the commercialization of the sys- 
tems, few if any appear unresolvable. Perhaps most challenginng 
will be the problem of expanding the use of cogeneration and mu- 
nicipal sold waste while at the same time maintaining or improving 
ambient air quality. Second, the financial subsidies required to make 
community systems competitive are not extraordinary. Indeed, with 
the exception of photovoltaics they should not amount to more 
than about 10% of capital cost of the new systems, and mass pro- 
duction may eliminate the need for subsidies altogether at some 
point in the future. Third, the administrative and regulatory proce- 
dures required to make community energy systems viable appear to 
be taking shape in a positive and timely fashion. 
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2910 Conservation 


REFER ALSO TO CITATION(S) 2162, 2413, 2422, 2428, 2492, 2493, 2506, 
2508, 2515, 2516, 2517, 2522, 2543, 2547, 2548, 2549, 2550, 2551, 2561, 2830 


2444 (CONF-8005112—) Summary proceedings. Confer- 
ence on inflation, the economy, energy conservation, and re- 
newable resources. (Department of Energy, Washington, DC 
(USA). Assistant Secretary for Conservation and Solar 
Energy). 14 May 1980. 61p. NTIS, PC A04/MF AOl1. 

From Conference on the inflation, the economy, energy con- 
servation and renewable resources; Washington, DC, USA (14 May 
1980). 

The purpose of this conference was to explore, with experts, 
representatives of business, academic, and public-interest groups the 
relationships between energy conservation and economic trends. 
Participants examined the links between energy conservation and 
the rate of inflation, discussed obstacles which deter industry from 
adopting energy-saving methods and technologies, and identified 
programs or policies that might encourage conservation. A separate 
abstract was prepared for each of four formal presentations which, 
in this proceedings, follow the overall summary. 


2445 (CONF-8005112—, pp 23-30) Notes on a simple 
approach for estimating the first-order effect of energy con- 
servation on inflation. Lau, L.J. (Dept. of Economics, Stan- 
ford Univ., CA). 14 May 1980. 

From Conference on the inflation, the economy, energy con- 
servation and renewable resources; Washington, DC, USA (14 May 
1980). 

, These notes introduce a quick and dirty method for assessing 
the effect of energy conservation (defined to include both conserva- 
tion and solar energy) on current and future price levels. No at- 
tempt is made to assess the effect of energy consumption on the ab- 
solute price level, which depends on monetury and fiscal policies 
and other factors. An attempt is made to estimate the change in the 
price level as a result of reduction in energy consumption induced 
by conservation and solar energy programs. The framework used is 
production function analysis. The change in the cost of production 
of GNP as a result of reduction in energy consumption is examined. 
In a competitive environment the reduction in cost will be trans- 
planted into a reduction in the prices of output. In a non-competi- 
tive environment, it is still likely that a reduction in cost will be 
translated into a reduction in the prices of output, but not necessar- 
ily on a one-for-one basis. The calculations are described and the 
derivation of Shephard’s lemma is shown. 


2446 (CONF-8005112—, pp 31-41) Impact of energy 
conservation and conservation policy in reducing inflation. 
Goettle, R.J. IV; Hudson, E.A. 14 May 1980. 

From Conference on the inflation, the economy, energy con- 
servation and renewable resources; Washington, DC, USA (14 May 
1980). 

A macroeconomic simulation model is used to assess the 
contribution that can be made by energy conservation to reducing 
the inflationary impacts of rising oil and energy prices. The conser- 
vation program proposed by the DOE Office of Conservation and 
Solar Energy is estimated to reduce the inflationary effects of the 
oil price rises contained in the DOE Best Estimate projection (2% 
annual increase in real terms) by up to half; without conservation, 
these oil price rises will add 0.12 percentage points to the annual 
rate of inflation while, with conservation, the impact is as little as 
0.06 percentage points. The inflation protection provided by con- 
servation is still more significant for more-rapid petroleum price 
jumps; conservation reduced the inflationary impact of a doubling 
in oil prices by up to 5 percentage points. This insurance aspect is 
possibly the principal anti-inflationary benefit of energy conserva- 
tion; the inflationary risk resulting from large oil price increases is 
greatly reduced. 


2447 (CONF-8005112—, pp 43-47) Do conservation ef- 
forts cause inflationary price rise. Khazzoom, J.D. (Wood- 
ward - Clyde Consultants, Washington, DC). 14 May 1980. 

From Conference on the inflation, the economy, energy con- 
servation and renewable resources; Washington, DC, USA (14 May 
1980). 
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The author says that whatever the consequence of conserva- 
tion may be, conservation does not (in fact it cannot) cause infla- 
tion. Further, if there is an increase in the price of conservation ac- 
tivity, then in the absence of an increase in the money supply, this 
can at most lead to a once-and-for-all increase in the general price 
level. Moreover, in the absence of conservation, the increase in the 
general price level will be greater, at least in the long run. He notes 
that conservation activity can lead to an increase in the general 
price level, (assuming that the conservation activity is indeed asso- 
ciated with an increase in the price level) even when the money 
supply is not increasing. But the increase in the general price level 
will be a one-shot deal, a once-and-for-all increase, and it will take 
place only if the prices of the other products cannot (are not al- 
lowed to) fall. Also, he agrees with the analysis by many that, in 
the absence of conservation, the upward pressure on the price level 
will be higher than in the case of conservation. A few indicators of 
this dampening effect of conservation are discussed. 


2448 (DOE/CS/60467—01) Do it yourself lighting 
power survey: lighting power audit for use with the Massa- 
chusetts type watts per square foot method of calculating a 
building's lighting power budget. (Massachusetts Building 
Code Commission, Boston, MA (USA)). Jun 1980. Contract 
FG01-79CS60467. 1lp. NTIS, PC A02/MF AOl1. 

Advantages of the self-audit approach to energy conserva- 
tion are presented. These are that it is cheaper to do it yourself; the 
employees become part of the corporate conservation effect; and no 
one knows the building and its needs better than the occupant. 
Steps described in the lighting survey procedure are: (1) divide the 
building into categories; (2) determine the total square footage for 
each category; (3) assign a power allowance for each category; (4) 
multiply the total square footage for each category by the respec- 
tive power allowances; (5) add the budget sub-totals for each cate- 
gory to determine total building budget; and (6) walk through the 
building room-by-room and calculate the connected lighting load 
fixture-by-fixture. Some worksheets are provided. (MCW) 


2449 (PB—80-148182) Illinois State Plan: energy con- 
servation in institutions (Institutional Buildings Grant Pro- 
gram). Thomas, S.K.; Tuma, S.L.; Shum, J. (Illinois Inst. of 
Natural Resources, Springfield (USA)). 15 Aug 1979. 96p. 
NTIS, PC AAO5/MF AOI. 

This State Plan for the Institutional Buildings Grant Pro- 
gram was written in response to legislative requirements in a por- 
tion of the National Energy Conservation Policy Act (NECPA)(PL 
95-619 Title Three) and interpreted in the April 2 and April 17, 
1979 Federal Registers. This Plan addresses very narrow April 17, 
1979 Federal Register requirements as spelled out in paragraph 
455.42 and is meant to show the Institute's strategies and commit- 
ments to achieve full implementation of this Energy Grant Program 
in Illinois. 


2450 Managing state energy conservation programs: the 
Minnesota experience. Hirst, E.; Armstrong, J.R. Science; 
210: 740-744(14 Nov 1980). 

In fiscal year 1980, the Department of Energy awarded 
grants for state energy conservation programs that totaled more 
than $400 million; the proposed figure for fiscal year 1981 is almost 
$600 million. Many states provide additional funds to implement 
conservation programs. This suggests that state governments playa 
major role in delivering conservation services to their citizens and 
are key agents in the nation’s conservation efforts. This article dis- 
cusses the energy conservation activities and responsibilities of one 
state energy office, the Minnesota Energy Agency, and the obsta- 
cles and constraints it faces in delivering its services. Suggestions 
are presented for resolving these difficulties and for improving the 
efficiency with which the agency manages its program. 


2920 Supply, Demand, And Forecasting 


2451 (CONF-800547—1) Decentralized energy planning 
and consensus in energy policy. Wilbanks, T.J. (Oak Ridge 
National Lab., TN (USA)). 2 May 1980. Contract W-7405- 
ENG-26. 26p. NTIS, PC A03/MF AOl. 

From National energy policy conference; Morgantown, WV, 
USA (2 May 1980). 
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This paper explores the following three propositions and 
their relationships: (1) that, in our pluralistic policymaking environ- 
ment, we cannot solve our nation’s energy problems unless we can 
reach agreement among a diverse group of interested parties about 
specific actions; (2) that, short of a manifest emergency, such a con- 
sensus is difficult to reach unless the scale of the decision-making 
unit is relatively small; and therefore (3) that one of the keys to an 
effective energy policy in the United states is to rely heavily on 
local and regional energy planning and decision-making. First, the 
paper reviews our problem of irresolution and its roots, and it sum- 
maries the policy options for resolving it. Then it explores one of 
those options, decentralized planning, in a little more detail. Final- 
ly, it offers some speculations about the viability of a decentralized 
approach to energy planninng. 


2452 (DOE/EV—0090) Energy technology scenarios for 
use in water resources assessments under Section i3a of the 
Federal Nonnuclear Energy Research and Development Act. 
(Department of Energy, Washington, DC (USA). Office of 
Environmental Assessments). Oct 1980. 187p. NTIS, PC 
A09/MF AOl. 

This document presents two estimates of future growth of 
emerging energy technology in the years 1985, 1990, and 2000 to be 
used as a basis for conducting Water Resources Council assess- 
ments as required by the Nonnuclear Energy Research and Devel- 
opment Act of 1974. The two scenarios are called the high world 
oil price (HWOP) and low world oil price (LWOP) cases. A na- 
tional-level summary of the ASA tabulations is shown in Appendix 
A; the scenarios are presented at the ASA level of detail in Appen- 
dix B. The two scenarios were generally derived from assumptions 
of the Second National Energy Plant (NEP II), including estimates 
of high and low world oil price cases, growth rate of GNP, and 
related economic parameters. The overall national energy growth 
inherent in these assumptions was expressed as a detailed projection 
of various energy fuel cycles through use of the Fossil-2 model and 
regionalized through use of the Strategic Environmental Assess- 
ment System (SEAS). These scenarios are for the use of regional 
analysts in examining the availability of water for and the potential 
impacts of future growth of emerging energy technology in select- 
ed river basins of the Nation, as required by Section 13(a). 


2453 (HNEI—80-05) Energy self-sufficiency for the city 
and county of Honolulu. Haw, R.; Devenney, K.; Brown, 
N.E. (eds.). (Hawaii Univ., Manoa (USA). Hawaii Natural 
Energy Inst.). May 1979. 189p. Univ. of Hawaii, Manoa . 

Alternate energy sources for the island of Oahu are consid- 
ered in the study. The availability of indigenous energy resources 
on Oahu and the potential that exists for their use are ascertained. 
Chapter | gives background energy information for the state of 
Hawaii and the island of Oahu. Chapter 2 discusses fuel sources 
which can be alternatives to oil for Hawaii, including imported 
sources and sources available in the islands. Development of energy 
storage and transmission systems will also strengthen Oahu’s bid for 
energy self-sufficiency because they will add to the efficiency of 
new power systems. Chapter 3 examines storage systems which 
have potential use for Oahu: electric storage batteries, compressed 
air energy storage, hydrogen generation and storage, flywheel 
energy storage, and molten salt energy storage. Chapter 4 points 
out that transportation presently accounts for about 58% of the city 
and county of Honolulu’s total annual fuel use. Improvements in ef- 
ficiency of gasoline-powered automobiles will contribute to fuel 
savings in the short term, and advances in electric and hybrid vehi- 
cle technologies promise even better economy. Environmental, 
social, legal, constitutional, jurisdictional, and political concerns 
should be identified and approached with competency as an early 
step in the process of implementing energy self-sufficiency; these as- 
pects are considered in Chapter 5. A computer program to model 
patterns of energy development on Oahu from the present through 
2025 is presented in Chapter 6. Results show that Oahu can reach 
complete self-sufficiency by 2025. 
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2930 Policy, Legislation, And Regulation 


REFER ALSO TO CITATION(S) 1949, 2416, 2451, 2474 


2454 (DOE/PE—0024) Reducing US oil vulnerability: 
energy policy for the 1980's. (Department of Energy, Wash- 
ington, DC (USA). Assistant Secretary for Policy and Eval- 
uation). 10 Nov 1980. 439p. NTIS, PC A19/MF AOl1. 

The US faces two critical tasks in energy: (1) to lead the 
world in the transition from an economy highly dependent on con- 
ventional oil resources to an economy based on careful use of 
energy sources with nearly unlimited potential; and (2) to manage 
our own oil vulnerability (both economic and strategic) during the 
time this transition will require - especially the next decade. This 
study included an initial request for ideas from the public on further 
steps to reduce our vulnerability, followed by a phase of intensive 
analysis of these ideas by the staff of the Office of Policy and Eval- 
uation in the Department of Energy. This analytical report to the 
Secretary of Energy represents the views of the Assistant Secretary 
for Policy and Evaluation on the next agenda in US energy policy. 
Although the key individuals in this Department and selected offi- 
cials in the Administration have been briefed on the study and have 
had the opportunity to review an earlier draft, the conclusions are 
at this time strictly products of this office. Under current policies 
and programs the best estimate of this study is that oil imports, 7.9 
million barrels per day (MMBD) in 1979, will rise to about 8.3 
MMBD by 1985 but then decline to perhaps 6.7 MMBD in 1990. 
This best estimate is predicted on the following: (1) the economy 
will become more energy efficient; (2) by 1990, energy use in all 
sectors will decrease substantially; (3) use of coal will increase by 
60% and nuclear power output will nearly triple by 1990; and (4) 
total US petroleum production will decrease by 20% by 1990. 


2455 (PNL—3526) Improving CS regulations. Nesse, 
R.J.; Scheer, R.M.; Marasco, A.L.; Furey, R. (Battelle Pa- 
cific Northwest Labs., Richland, WA (USA)). Oct 1980. 
Contract AC06-76RL01830. 181p. NTIS, PC A09/MF AOl1. 

President Carter issued Executive Order 12044 (3/28/78) 
that required all Federal agencies to distinguish between significant 
and insignificant regulations, and to determine whether a regulation 
will result in major impacts. This study gathered information on the 
impact of the order and the guidelines on the Office of Conserva- 
tion and Solar Energy (CS) regulatory practices, investigated prob- 
lems encountered by the CS staff when implementing the order and 
guidelines, and recommended solutions to resolve these problems. 
Major tasks accomplished and discussed are: (1) legislation, Execu- 
tive Orders, and DOE Memoranda concerning Federal administra- 
tive procedures relevant to the development and analysis of regula- 
tions within CS reviewed; (2) relevant DOE Orders and Memoran- 
da analyzed and key DOE and CS staff interviewed in order to ac- 
curately describe the current CS regulatory process; (3) DOE staff 
from the Office of the General Counsel, the Office of Policy and 
Evaluation, the Office of the Environment, and the Office of the 
Secretary interviewed to explore issues and problems encountered 
with current CS regulatory practices; (4) the regulatory processes 
at five other Federal agencies reviewed in order to see how other 
agencies have approached the regulatory process, dealt with specif- 
ic regulatory problems, and responded to the Executive Order; and 
(5) based on the results of the preceding four tasks, recommenda- 
tions for potential solutions to the CS regulatory problems devel- 
oped. (MCW) 


2456 Secure future. Research, development, demonstra- 
tion. Archit. J. (London); 171: No. 9, 451-455(27 Feb 1980). 

A summary is presented, and brief comments made on, 
Energy Paper 39 (Energy technologies for the UK, an appraisal of 
research, development and demonstration planning) issued by the 
Department of Energy. A table shows the importance attached to 
various energy technologies in Energy Paper 39. Under the heading 
‘fuel supplies’, comments are made about the expected contributions 
from nuclear and coal. Brief comments are also made about (a) 
electricity from renewables; (b) electricity storage; (c) heat from 
renewables; (d) renewables overall; and (e) piped heat. The role of 
conservation is discussed. 
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2457 Implementation consideration in the Department of 
Energy. Davies, R.L. (Dept. of Energy, Washington, DC). 
pp 40-43 of Impact of the National Energy Act on utilities 
and industries due to the conversion to coal. Silver Spring, 
MD;; Information Transfer Inc. (1979). 

From Impact of the national energy act on utilities and in- 
dustries due to conversion to coal meeting; Houston, TX, USA (4 
Dec 1978). 


2940 Fossil Fuels 


2458 (DOE/ET/10678—T1) Strategic backdrop analysis 
for fossil fuel planning. Task 1. Default Case. Report 468- 
117-07/02. (Futures Group, Glastonbury, CT (USA)). Jun 
= Contract ACO1-77ET 10678. 378p. NTIS, PC Al7/MF 

This report presents data describing a default case analysis 
performed using the strategic backdrop analytical framework devel- 
oped to facilitate fossil fuel planning within the DOE. Target years 
are 1985, 2000, and 2025. Residential, commercial, and industrial 
energy demands and impacts of energy technology implementation 
and market penetration are forecast using a set of energy technol- 
ogy assumptions. (DMC) 


2459 (DOE/ET/10678—T2) Strategic backdrop analysis 
for fossil fuel planning. Task 1. Default Case. Report 468- 
117-07/03. (Futures Group, Glastonbury, CT (USA)). Jun 
1980. Contract ACO1-77ET 10678. 378p. NTIS, PC Al7/MF 
AOl. 

This report presents data describing a default case analysis 
performed using the strategic backdrop analytical framework devel- 
oped to facilitate fossil fuel planning within the DOE. Target years 
are 1985, 2000, and 2025. Residential, commercial, and industrial 
energy demands and impacts of energy technology implementation 
and market penetration are forecast using a set of energy technol- 
Ogy assumptions. 


2460 (DOE/ET/10678—T3) Strategic backdrop analysis 
for fossil fuel planning. Task 1. Default Case. Report 468- 
117-07/01. (Futures Group, Glastonbury, CT (USA)). Jun 
1980. Contract ACO1-77ET 10678. 253p. NTIS, PC Al2/MF 
A0l. 

This report presents data describing a default case analysis 
performed using the strategic backdrop analytical framework devel- 
oped to facilitate fossil fuel planning within the DOE. Target years 
are 1985 and 2025. Residential, commercial, and industrial energy 
demands are forecast as well as the impacts of energy technology 
implementation and market penetration using a set of energy tech- 
nology assumptions. (DMC) 


2461 (DOE/ET/10678—T4) Strategic backdrop analysis 
for fossil fuel planning. Task 2 report (New Task Series), The 
Base Case. Report 473-117-08/01. (Futures Group, Glaston- 
bury, CT (USA)). Aug 1980. Contract AC0O1-77ET10678. 
148p. NTIS, PC A07/MF AO1. 

This report describes a base case analysis performed using 
the strategic backdrop analytical framework developed by The Fu- 
tures Group to facilitate fossil fuel planning within the Department 
of Energy. It builds upon the data base compiled in the default case 
previously submitted but uses a different set of energy technology 
assumptions. Objectives of the strategic backdrop analysis project 
are: (1) to delineate alternative socioeconomic futures or target 
worlds for the United States and to derive, for each world, the 
amount of energy needed to sustain its level of economic activity 
and lifestyle, assuming no technological changes; (2) to construct an 
analytical framework that accounts for the flow of energy from the 
disaggregated end-use target demand sectors back through the dis- 
tribution and conversion processes to primary resource require- 
ments; (3) to use this framework 1) to analyze how alternative gov- 
ernment policies and associated new technologies can change the 
primary resource needs and fuel mix while still providing the same 
level of end-use energy service for the target world, and 2) to high- 
light resource constraints, program inconsistencies, and economic, 
environmental, and social implications; (4) to transfer to DOE per- 
sonnel the methodology for generating energy targets and account- 
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ing for important characteristics of alternative energy policies and 
technologies. 


2462 Unconventional sources of natural gas: laws, regu- 
lations, and development. Olson, M.L. (Bartlesville Energy 
Technology Center, OK). Public Util. Fortn.; 106: No. 9, 33- 
36(23 Oct 1980). 

Unconventional sources of gas appear to be the most likely 
candidates for domestic energy supplies that can meet near-term 
needs of this country while synthetic plants and other alternatives 
are being developed and constructed. New Federal laws and regu- 
lations offer incentives for the development of these resources. The 
Natural Gas Policy Act of 1978 calls for the deregulation of price 
for coal-bed methane, Devonian shale gas, and geopressured meth- 
ane, and case-by-case pricing of gas from tight formations. The reg- 
ulations implementing the Powerplant and Industrial Fuel Use Act 
of 1978 create a built-in market for gas from these sources by ex- 
cluding coal-bed methane from the definition of natural gas and the 
other unconventional gases if spudded before 1990. The utilities 
may choose to obtain leases and develop their own supplies of gas 
or they may encourage others to develop gas for purchase by the 
utilities. It would be in their own interest, the consumer's interest, 
and the interest of the country for them to do one or the other. 


2463 Government program on gasification and liquefac- 
tion of coal. Neuworth, M.B. (Dept. of Energy, Washing- 
ton, DC). pp 101-106 of Impact of the National Energy Act 
on utilities and industries due to the conversion to 
Silver Spring, MD; Information Transfer Inc. (1979). 

From Impact of the national energy act on utilities and in- 
dustries due to conversion to coal meeting; Houston, TX, USA (4 
Dec 1978). 
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REFER ALSO TO CITATION(S) 2138, 2139, 2140, 2191, 2195, 2314, 2315, 
2319, 2331, 2500, 2501, 2502, 2503, 2504 


2464 (BNL—51264) Method for computing marginal 
costs associated with on-site energy technologies. Bright, R.; 
Davitian, H. (Brookhaven National Lab., Upton, NY 
(USA)). Aug 1980. Contract AC02-76CH00016. 27p. NTIS, 
PC A03/MF AO1. 

A method for calculating long-run marginal costs for an 
electric utility is described. The method is especially suitable for 
computing the marginal costs associated with the use of small on- 
site energy technologies, i.e., cogenerators, solar heating and hot 
water systems, wind generators, etc., which are interconnected 
with electric utilities. In particular, both the costs a utility avoids 
when power is delivered to it from a facility with an on-site gener- 
ator and marginal cost to the utility of supplementary power sold 
to the facility can be calculated. A utility capacity expansion model 
is used to compute changes in the utility's costs when loads are 
modified by the use of the on-site technology. Changes in capacity- 
related costs and production costs are thus computed in an internal- 
ly consistent manner. The variable nature of the generation/load 
pattern of the on-site technology is treated explicitly. The method 
yields several measures of utility costs that can be used to develop 
rates based on marginal avoided costs for on-site technologies as 
well as marginal cost rates for conventional utility customers. 


2465 (DOE/ET/29999—T1) Analysis of the need for in- 
termediate and peaking technologies in the year 2000. Final 
report. Barrager, S.M.; Campbell, G.L. (Decision Focus, 
Inc., Palo Alto, CA (USA)). Apr 1980. Contract AC02- 
79ET29999. 256p. NTIS, PC Al2/MF AOl. 

This analysis was conducted to assess the impact of load 
management on the future need for intermediate- and peak-generat- 
ing technologies (IPTs) such as combustion turbines, pumped stor- 
age, and cycling coai plants. There would be a reduced need for 
IPTs if load-management activities such as time-of-use pricing, to- 
gether with customer-owned energy-storage devices, hot-water- 
heater controls, and interruptible service can economically remove 
most of the variation from electric power demands. The objective 
of this analysis is to assess the need for IPTs in an uncertain future, 
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which will probably include load management and time-differentiat- 
ed electricity prices. The analysis is exploratory in nature and 
broad in scope. It does not attempt to predict the future or to 
model precisely the technical characteristics or economic desirabil- 
ity of load management. Rather, its purpose is to provide research 
and development planners with some basic insights into the order 
of magnitude of possible hourly demand shifts on a regional basis 
and to determine the impact of load management on daily and sea- 
sonal variations in electricity demand. 


2466 (DOE/RG/10066—01) Lifeline electric rates and 
alternative approaches to the problems of low-income rate- 

payers: cross-program s . (Cleveland State Univ., OH 
(USA)). Jul oy Contract ACOI -79RG 10066. 52p. NTIS, 
PC A04/MF AO! 

The purpose of this study was to aid the US Department of 
Energy in developing materials to assist state regulatory authorities 
and nonregulated utilities in determining whether or not to imple- 
ment lifeline rates. In accordance with this objective, case studies 
of ten implemented and ten rejected lifeline-rate programs were 
conducted. The initiation and implementation of these programs are 
described in detail and their actual or anticipated impact on conser- 
vation, efficiency, and equity are assessed. The findings of the study 
are reported in three volumes. The first volume provides general 
overview and cross-program comparisons of the social and eco- 
nomic context of lifeline, governmental process, and impact assess- 
ment. Volume 2 describes the case studies of the 10 implemented 
programs and Volume 3 describes the 10 non-implemented lifeline 
proposals. The programs were selected so that in each of these 
groups at least one program would have the following eligibility re- 
quirements: all residential users; elderly low-income residential 
users; and elderly residential users. (MCW) 


2467 (DOE/RG/10066-—+02) Lifeline electric rates and 
alternative approaches to the problems of low-income rate- 
payers. Ten case studies of implemented pi . (Cleve- 
land State Univ., OH (USA)). Jul 1980. Contract ACO1- 
79RG10066. 290p. NTIS, PC A1l3/MF A0O1. 

Program summaries, issue developments, governmental proc- 
esses, and impacts are discussed for 10 case studies dealing with 
lifeline electric rates and alternative approaches to the problems of 
low-income ratepayers, namely; the Boston Edison rate freeze; the 
California lifeline; Florida Power and Light conservation rate; the 
Iowa-Illinois Gas and Electric small-use rate; the Maine demonstra- 
tion lifeline program; the Massachusetts Electric Company A-65 
rate; the Michigan optional senior citizen rate; the Narragansett 
Electric Company A-65 SSI rate; the Northern States Power Com- 
pany conservation rate break; and the Potomac Electric Power 
Company rate freeze. (MCW) 


2468 (DOE/RG/10066—03) Lifeline electric rates and 
alternative approaches to the problems of low-income rate- 
payers: ten case studies of rejected programs. (Cleveland 
State Univ., OH (USA)). Jul 1980. Contract ACOI- 
79RG10066. 200p. NTIS, PC A09/MF AO1. 

This volume, Volume 3, contains ten case studies of non-im- 
plemented programs. It is noted that in Volume 2, the implemented 
lifeline programs, evolved as policy closely after the 1973 cil em- 
bargo; in contrast, the rejected programs were initiated about 4 
years later and considered in a more-complex policy environment - 
after which time alternate methods of assisting low-income people 
had been developed. Specifically presented here are program sum- 
mary, issue development, governmental process, and impact for the 
following: (a) Delaware Senate Bill 202; (b) Illinois House Bill 83; 
(c) Maine Legislative Document No. 1043; (d) Minnesota House 
File 1243; (e) New York Assembly Bill 12214; (f) New York Senate 
Bill 7013-A; (g) Rhode Island Resolution 79-H 5770-A; (h) South 
Dakota Senate Joint Resolution 9; (i) West Virginia House Bill 943; 
and (j) Wisconsin Assembly Bill 1250. 4 figures, 24 tables. 


2469 (DOE/RG/10327—01) Electric power emergency 
handbook. Labadie, J.R. (Labadie (John R.), Seattle, WA 
(USA)). Sep 1980. Contract AT01-80RG10327. 70p. NTIS, 
PC A04/MF AOl. 

The Emergency Electric Power Administration's Emergen- 
cy Operations Handbook is designed to provide guidance to the 


ERA VOL.6,NO.2/ 328 


EEPA organization. It defines responsibilities and describes actions 
performed by the government and electric utilities in planning for, 
and in operations during, national emergencies. The EEPA Hand- 
book is reissued periodically to describe organizational changes, to 
assign new duties and responsibilities, and to clarify the responsibil- 
ities of the government to direct and coordinate the operations of 
the electric utility industry under emergencies declared by the 
President. This Handbook is consistent with the assumptions, polli- 
cies, and procedures contained in the National Plan for Emergency 
Preparedness. Claimancy and restoration, communications and 
warning, and effects of nuclear weapons are subjects covered in the 
appendices. 


2470 (K/OP—273) Comparison of recent estimates of 
future coal and nuclear power plant generating costs. Watts, 
L.C.; Prince, B.E. (Union Carbide Corp., Oak Ridge, TN 
(USA). Nuclear Div.). 31 Jan 1980. Contract W-7405-ENG- 
26. 29p. NTIS, PC A03/MF AO1. 

A comparison was made of four recent independent assess- 
ments of nuclear and coal plant generating costs, with plant startup 
occurring in the 1986-1990 time frame. The sources of the four esti- 
mates were United Engineers and Constructors, Inc. (UEC), Bech- 
tel, Sargent and Lundy Engineers, and Stone and Webster Corpora- 
tion. The capital-cost estimates for nuclear plants, expressed in 1979 
dollars, ranged from a low of $876/kW(e) given by UEC, to a high 
of $1020/kW(e) given by Stone and Webster. For coal plants, the 
analogous estimates range from a low of $647/kW(e) (UEC) to a 
high of $806/kW(e) (Bechtel). The magnitude of generating costs, 
expressed in mills/kWh, depends precisely on how inflation is treat- 
ed in the cost calculations. Alternate methods of accounting for in- 
flation are discussed in the attached report. Levelized generating 
costs obtained from the four sources are broken down into capital, 
operation and maintenance, and fuel components. These levelized 
costs are referenced to a 1979 startup point, but account for all cost 
escalations expected to occur during the plant operating life. The 
analogous costs on a deflated basis, using an approximate method 
for removing the effects of general inflation over the plant life, are 
expressed. The UEC total levelized generating cost estimates of 78 
mills/kWh for coal and 67 mills/kWh for nuclear plants were 
found to be the highest of the four assessments. This was due 
mainly to assumptions concerning the average role of escalation of 
Us3Os and coal prices. 


2471 (PB—80-142102) Use of a future test year for 
electric utility ratemaking appendices A-D. Final report. 
Miller, R.E.; Wilson, J.W. (Wilson (J.W.) and Associates, 
Inc., Washington, DC (USA)). Nov 1979. Contract NBS-5- 
35894. 161p. NTIS, PC A08/MF AO1. 

The report is one of a series involving work by the Experi- 
mental Technology Incentives Program (ETIP) designed to accel- 
erate or otherwise improve decisions in electric utility rate cases in 
state regulatory commissions. The objective is to provide incentives 
for technological innovation. The future test year method has been 
found to reduce greatly the amount of time and personnel resources 
involved in a rate case and to extend the scope and quality of anal- 
yses performed. The method projects an electric utility's costs for- 
ward into the first full year when proposed new rates will be in 
effect so that rates can be matched to costs. The report explains 
how all the elements of a test year cost of services may be project- 
ed into the future. The other tools, described in published reports, 
deal with performance evaluation, productivity, automatic and dis- 
cretionary adjustment, long range planning, and regulatory lag in 
general. 


2472 (PB—80-148604) Innovative approaches to electric 
utility rate structure: marginal costs and time-varying rates, 
volume i and usage and evaluation. Final report. Miller, R.E. 
(Wilson (J.W.) and Associates, Inc., Washington, DC 
(USA)). Nov 1979. Contract NBS-5-35894. 143p. NTIS, PC 
AA07/MF AOl1. 

The report is an analysis of the possibilities for using rate 
structure innovations to help improve the economic efficiency and 
equity of the performance of the electric utility industry. It focuses 
on two such innovations: the use of marginal cost concepts in the 
ratemaking process; and the introduction of time-varying rates. 
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2473 (PB—80-150675) Regulatory analysis financial 
model RAm descriptive documentation, volume i and usage 
and evaluation. Final report. (Temple, Barker and Sloane, 
Inc., Lexington, MA (USA)). Nov 1979. Contract NBS-5- 
35894. 191p. NTIS PC MF AOI. 

The Regulatory Analysis Model, known as RAm, is a com- 
puter based model for making financial projections for an electric 
utility, given a set of assumptions or projections concerning 
demand, capital expenditures, operating costs, and financial and 
regulatory policies. RAm can be used for industry or regional anal- 
ysis as well as for individual electric utility projections. The model 
was developed as part of an Experimental Technology Incentives 
Program (ETIP) project involving other analytic and management 
tools designed to improve and accelerate rate case decisions as an 
incentive to technological innovation. 


2474 (SLAC-PUB—2609) Alternate policy and energy 
source economics. Hall, F.F. (Stanford Linear Accelerator 
Center, CA (USA)). Sep 1980. Contract AC03-76SF00515. 
4p. (CONF-801210—1). NTIS, PC A02/MF AO1. 

From 3. Miami international conference on alternative 
sources; Miami Beach, FL, USA (15 Dec 1980). 

Factors that have led to a world-wide power dilemma for 
mankind are listed. The list of alternate energy sources which exist 
in abundance and/or can be recycled endlessly using existing tech- 
nology include: heat tapped from geothermal sources; velocity of 
major ocean currents; velocity of winds; solar energy; combustion 
of methane; combustion of ethanol; combustion of methanol; com- 
bustion of electrolytic hydrogen; velocity of tidal eagres; power 
from oceanic wave action; hydroelectric power from large remote 
sites; standing temperature gradients in oceans, large lakes, and 
large reservoirs; and heat from fusing atoms. Alternate policies are 
needed to assure ourselves and our successors complete success in 
meeting future energy requirements. One of the driving reasons for 
our energy dilemma is the interlocking of price between various 
non-replenishable fossil and fissionable nuclear fuels. When OPEC 
oil prices rose from $2 to $30 per barrel during the 1970s, the price 
of other fuels also rose. Present costs for thermal-electric plants are 
close to $1250 kW (nuclear), $750/kW (coal-fired), and $350/kW 
(oil-fired). Oceanic hydro-power and weightless solar energy col- 
lection should be pushed for the near term and fusion power for the 
long term. 


2475 Choosing our energy future. Starr, C. EPRI J.; 5: 
No. 7, 6-11(Sep 1980). 

Adapted from presentation to second annual conference on 
international energy issues, Cambridge, England, June 1980. 

Dr. Starr notes that the world is in a period of transition 
from cheap to expensive energy and faces two options: it can plan 
an energy-limited society with lowered expectations, or it can ex- 
ploit new energy sources. A successful energy-conservation effort 
can be based on abundant supplies at higher prices, relying on cost 
to lower demand. A plentiful mix of competitive energy sources is 
on hand if we perceive an expansionist future. Forecasts of a grow- 
ing and better-educated workforce mean that annual US economic 
growth must exceed 2.5% for the present social level to continue, 
but electricity generation must be more than doubled by the year 
2000 for this to happen. Oil substitutes are now technologically pos- 
sible, but this will not assure adequate electric power. Nuclear 
power plants will have to provide added power in the next few 
decades. (DCK) 


2476 Electricity growth: part trend, part cycle. Hopkin- 
son, J.; Searl, M. EPRI J.; 5: No. 7, 18-22(Sep 1980). 

A previously unrecognized electricity output cycle (EOC) 
was observed, although no causes were identified in extensions of 
electricity output and gross national product (GNP) data. Two 14- 
year EOCs in the post-World War II period and several 7-year 
EOCs dating from the 1920s are analyzed to see if a theoretical 
base can be found for forecasting load demand more accurately 
than by using the conventional trends relative to time and relating 
to economic activity. The long lead times associated with new gen- 
erating capacity make it important for utilities to recognize poten- 
tial EOCs. Recent price-elasticity estimates as conservation strate- 
gies, for example, may be inaccurate if there are unrecognized 
EOCs. (DCK) 
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2477 Impacts of Public Utility Regulatory Policies Act 
on utilities. Johnson, C. (Dept. of Energy, Washington, 
DC). pp 6-8 of Impact of the National Energy Act on utili- 
ties and industries due to the conversion to coal. Silver 
Spring, MD; Information Transfer Inc. (1979). 

From Impact of the national energy act on utilities and in- 
dustries due to conversion to coal meeting; Houston, TX, USA (4 
Dec 1978). 


2478 Finance and tax consideration regarding implemen- 
tation of the coal conversion provisions of the National 
Energy Act. Mampe, B.J. (Dept. of Energy, Washington, 
DC). pp 9-21 of Impact of the National Energy Act on util- 
ities and industries due to the conversion to coal. Silver 
Spring, MD; Information Transfer Inc. (1979). 

From Impact of the national energy act on utilities and in- 
dustries due to conversion to coal meeting; Houston, TX, USA (4 
Dec 1978). 
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REFER ALSO TO CITATION(S) 2135, 2136, 2152, 2154, 2155, 2160, 2161, 
2163, 2188, 2191, 2193, 2194, 2199, 2203, 2240, 2243, 2453, 2549 
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2479 (ANL/MHD—79-16) MHD heat and seed recov- 
ery technology project. Petrick, M.; Johnson, T.R. (Argonne 
National Lab., IL (USA)). Aug 1980. Contract W-31-109- 
ENG-38. 62p. NTIS, PC A04/MF AO1. 

The MHD Heat and Seed Recovery Technology Project at 
Argonne National Laboratory is obtaining information for the 
design and operation of the steam plant downstream of the MHD 
channel-diffuser, and of the seed regeneration process. The project 
goal is to supply the engineering data required in the design of 
components for prototype and demonstration MHD facilities. The 
work is being done in close cooperation with the Heat Recovery- 
Seed Recovery facility, which will be a 20-MW pilot plant of the 
MHD steam bottoming system. The primary effort of the HSR 
Technology Project is directed toward experimental investigations 
of critical issues, such as 1) NO/sub x/ behavior in the radiant 
boiler and secondary combustor; 2) radiant boiler design to meet 
the multiple requirements of steam generation, NO/sub x/ decom- 
position, and seed slag separation; 3) effects of solid or liquid seed 
deposits on heat transfer and gas flow in the steam and air heaters; 
4) formation, growth, and deposition of seed-slag particles, 5) char- 
acter of the combustion gas effluents, and 6) the corrosion and ero- 
sion of ceramic and metallic materials of construction. These inves- 
tigations are performed primarily in a 2-MW test facility, Argonne 
MHD Process Engineering Laboratory (AMPEL). Other project 
activities are related to studies of the thermochemistry of the seed- 
slag combustion gas system, identification of ceramic and metallic 
materials for service in the MHD-steam plant, and evaluation of 
seed regeneration processes. Progress is reported. 


2480 (PB—80-143175) Magnetohydrodynamics: a prom- 
ising technology for efficiently generating electricity from 
coal, Report to the congress. (General Accounting Office, 
Washington, DC (USA). Energy and Minerals Div.). 11 
Feb 1980. 61p. NTIS, PC A04/MF AO1. 

This report discusses the status, potential, and alternative 
Federal strategies for development of electricity from coal. It rec- 
ommends that the Secretary of Energy: (1) evaluate the status of 
testing at current facilities and its effect on maintaining the pilot 
plant design schedule; (2) analyze the advantages and disadvantages 
of alternative types of pilot plants; and (3) establish a mechanism 
for actively involving potential users in the program. 
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2481 (PNL—3483) Coal-gasification/MHD/steam-tur- 
bine combined-cycle (GMS) power generation. Lytle, J.M.; 
Marchant, D.D. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). Nov 1980. Contract AC06-76RL01830. 
29p. NTIS, PC A03/MF AO1. 

The coal-gasification/MHD/steam-turbine combined cycle 
(GMS) refers to magnetohydrodynamic (MHD) systems in which 
coal gasification is used to supply a clean fuel (free of mineral 
matter and sulfur) for combustion in an MHD electrical power 
plant. Advantages of a clean-fuel system include the elimination of 
mineral matter or slag from all components other than the coal ga- 
sifier and gas cleanup system; reduced wear and corrosion on com- 
ponents; and increased seed recovery resulting from reduced expo- 
sure of seed to mineral matter or slag. Efficiencies in some specific 
GMS power plants are shown to be higher than for a comparably 
sized coal-burning MHD power plant. The use of energy from the 
MHD exhaust gas to gasify coal (rather than the typical approach 
of burning part of the coal) results in these higher efficiencies. 


2482 Thermochemistry of seed and slag vaporization and 
condensation in coal-fired MHD. Blackburn, P.E.; Johnson, 
C.E. New York, NY; American Institute of Aeronautics and 
Astronautics (1980). 5p. 

From 13. AIAA fluid and plasma dynamics conference; 
Snowmass, CO, USA (14 Jul 1980). 

A computer code has been developed that calculates equilib- 
rium compositions of the gas and condensed phases in the coal-fired 
MHD system. The code, MHD80, is based on the laws of mass 
action, conservation of mass, and, for the condensate, an assumed 
ideal solution of stable compounds in two immiscible phases. Potas- 
sium activities predicted with the code agree with measurements at 
MBS on synthetic slags and at Argonne on UTSI slag. The code 
has been used to determine condensation temperatures, loss of po- 
tassium to slag, conditions for removal of sulfur as potassium sul- 
fate, and the chemical form of trace impurities. 


3003 Thermoelectric Generators 


2483 Apparatus for measuring the thermoelectric power 
of semiconductors. Kannar, S.S.; (Tuskegee Inst., AL); 
McMillan, J.A. pp 87-92 of Proceedings of the fourth 
annual symposium: science. Birmingham, AL; Alabama 
Center for Higher Education (1980). 

From 4. annual science symposium; Tuskegee, AL, USA (15 
Nov 1979). 

An apparatus for measuring the thermoelectric power of 
bulk and thin film materials is described. The sample holder is 
small, simple and can be used under different environmental condi- 
tions at various temperatures. Measurements taken on n-type and p- 
type single crystal silicon samples are reported. 


3004 Thermionic Converters 


REFER ALSO TO CITATION(S) 2555, 2557, 2558, 2571, 2572 


2484 (TE—4258/4247-11-81) DOE/JPL advanced ther- 
mionic technology program. Progress report No. 43. (Thermo 
Electron Corp., Waltham, MA (USA)). 1980. Contract 
AC02-76ER11291. 61p. NTIS, PC A04/MF AOl1. 

Progress made during the three-month period from April 
through June 1980 is described, significant accomplishments in- 
clude: 1) demonstration of over 3000 hours of stable operation 
(Converter No. 228: CVD Silicon Carbide No. 2) in a combustion 
atmosphere at a hot shell temperature of around 1650 K with a bar- 
rier index of 2.1 eV; 2) TRW analysis of the hot shell-emitter tem- 
perature of Converter No. 218 (5120 hours of flame-heated oper- 
ation at emitter temperature at, or above, 1600 K) showed no life- 
limiting degradation mechanism; 3) Development of a protective 
coating for the braze between the molybdenum flange and the 
CVD hot shell-emitter structure for the flame-heated diodes which 
permits extended operation at cold end temperatures up to 850 K; 
4) Completion of a Topical Report by C.C. Wang, The Formation 
of Double Sheaths and the J-V Characteristics in the Obstructed 
Region; 5) Demonstration of over 1100 hours of stable operation 
with Converter No. 232 (JPL Converter No. 4 - Molybdenum 
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Emitter and Sublimed Molybdenum Oxide Collector) at a barrier 
index < 2.0 eV; and 6) Definition of oxygen transport mechanism 
from an oxide collector to the emitter. 


3005 Fuel Cells 


2485 (BNL—51198) Fuel cell applied research: electro- 
catalysis and materials. Quarterly report, July 1-September 
30, 1979. Srinivasan, S.; Isaacs, H.S.; McBreen, J.; O'Grady, 
W.E.; Olender, H.; Olmer, L.J.; Schouler, E.J.L.; Adzic, 
R.R. (Brookhaven National Lab., Upton, NY (USA)). Mar 
1980. Contract AC02-76CH00016. 63p. NTIS, PC A04/MF 
AOl. 

The effect of underpotential deposited metal layers on the 
electrocatalysis of fuel cell reactions was studied. It was found that 
Bi, Ag and Pb form underpotential deposited metal adatom layers 
on gold in 85% HsPO,. Underpotential deposited Bi enhances 
oxygen reduction on gold with the formation of peroxide. Under- 
potential deposited Ag on the other hand inhibits oxygen reduction. 
Results indicate the potential for developing organic compound/air 
fuel cells using underpotential deposited Pb adatoms to enhance the 
electrocatalysis of the fuel electrode. The effects of adsorbed layers 
of Pb, Tl and Bi on formic acid and methanol oxidation on plati- 
num in 85% HsPO, were investigated. The effect of crystal orienta- 
tion on formic acid oxidation on platinum in 1 M CHIOz2 was in: es- 
tigated. The kinetics of the oxygen reduction and evolution reac- 
tions at the electrode (metal or oxide)-solid electrolyte (yttria stabi- 
lized zirconia) interface were investigated using ac and dc tech- 
niques. Platinum point contact electrodes were also used in the pre- 
liminary studies of the fuel electrode reaction. dc, ac and potential 
sweep methods were used in this study. Results are reported. Prog- 
ress on a survey of status studies of phosphoric acid and molten 
carbonate fuel cells is reported. (WHK) 


2486 (DOE/ET/11300—T7) Cell and stack design alter- 
natives. Second quarterly report, November 1, 1978-January 
31, 1979. Hoover, D.Q. (Westinghouse Electric Corp., Pitts- 


burgh, PA (USA). Research and Development Center). 14 
Feb 1979. Contract AC03-78ET11300. 84p. NTIS, PC A05/ 
MF AOl. 

Work on the design of an on-site fuel cell total energy 
system for an apartment building is described. A mass and energy 
balance was completed for one operating point of a selected power 
generation sub-system with a power output of 119 kW. Potentially, 
87 percent of the LHV of the input fuel is available as bus bar elec- 
tricity or useful heat. A 2 kW stack of conventional design and a 
0.5 kW DIGAS cooled stack have been constructed and are on test 
at ERC. Renovation of a space for the Westinghouse stack test fa- 
cility is underway and procurement of equipment has been initiated. 
The coupled cell temperature - current density analysis has been 
modified to include the effects of turbulent coolant flow and ex- 
tended to permit analysis of up to 10 process plates between cool- 
ing plates. The REFORM computer program was verified by com- 
parison with data received from the government project manager. 
A method for predicting carbon deposition was developed and 
compared with data from the literature. 


2487 (DOE/ET/11300—TS8) Cell and stack design alter- 
natives. First quarterly report, August 1, 1978-October 31, 
1978. Hoover, D.Q. (Westinghouse Electric Corp., Pitts- 
burgh, PA (USA). Research and Development Center). Jan 
cae” Contract AC03-78ET11300. 93p. NTIS, PC A05/MF 
AOl. 

An apartment house in Albany, New York with HUD min: 
mum insulation was selected as the application to be used in evalt 
ating various system configurations of on-site fuel cell total energ 
systems. Methods for calculating the static and dynamic therm: 
loads for a simulated season were developed. Computer models 
some major subsystems are now being developed. Finite elemer 
models of the electrochemistry, thermodynamics and heat transfe 
relationships for fuel cells were developed and have been used t 
calculate current density and temperature distributions for sets « 
large cells and cooling plates. The results obtained led to sever: 
innovative ideas for advanced stack designs. A single lump mod: 
of a fuel cell stack was developed for use in the systems study. The 
available information on methane conditioning was collected and 
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reviewed and a plan for attaining the missing design data has been 
developed. Simple models of reformer and water-gas shift reactors 
were developed for use in the systems study. The lines of communi- 
cation among technical tasks were established, required documenta- 
tion of plans and progress was prepared and delivered and the 
monthly review meetings were held as planned. 


2488 (EPRI-EM—1553) Oxygen reduction on supported 
Pt alloys and intermetallic compounds in phosphoric acid. 
Final report. Ross, P.N. Jr. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Sep 1980. Contract W- 
7405-ENG-48. 85p. NTIS, PC A0S5/MF AOl1. 

A strong d-orbital interaction between Pt and any of the 
Group IVb and Group Vb metals is expected from the Engel- 
Brewer valence bond model. A ligand modification of the electro- 
catalytic properties of Pt in Pt-Group IV-Vb intermetallic com- 
pounds is reported. All the intermetallics studied were single phase 
bimetallic clusters well dispersed (30 to SOA) on Vulcan XC-72 
carbon black with a Pt to base metal ratio varying between 3:1 and 
5:1. All had a fcc structure of the CusAu type. Neither hydrogen 
nor carbon monoxide was chemisorbed on the reduced catalyst at 
273 K. Stability tests in HsPO, at 450 K indicated these intermetal- 
lics were not decomposed on a 107 h time scale, although some dis- 
solution of base metal from the surface of the clusters seems prob- 
able. Oxygen reduction kinetics were measured using flooded thin 
layer electrodes and Teflonbonded fuel cell type electrodes. The re- 
sults for ambient pressure fuel cell conditions indicated the Pt inter- 
metallics are significantly more active than pure Pt. The difference 
in Tafel slope and activation energy for the intermetallics indicates 
the reaction is probably via the same pathway as on pure Pt but via 
adsorbed intermediates with a lower heat of adsorption and with a 
different potential dependence. At acid concentrations with higher 
free water contents than typical for ambient pressure cells, the dif- 
ference between pure Pt and the Pt intermetallics was even greater 
due to the lower heat of formation of oxygenated intermediates on 
Pt in the intermetallic. This enhanced catalysis was demonstrated in 
Teflon-bonded fuel cell type electrodes. In 0.5 mg/cm? electrodes 
of optimized structure, the expected performance gains for ambient 
air consumption at 200 ASF should be 20 to 40 mV over conven- 
tional supported Pt catalyst. 


2489 Hydrogen-bromine cell for energy storage applica- 
tions. Yeo, R.S.; Chin, D.T. (Brookhaven Natl Lab, Upton, 
NY). J. Electrochem. Soc.; 127: No. 3, 549-555(Mar 1980). 

An experimental and theoretical study has been made to de- 
termine the feasibility of a hydrogen-bromine cell for energy stor- 
age applications. The laboratory data were collected for the cell 
performance and the membrane characteristics during the charge 
and the discharge operations. An unsteady-state heat balance was 
used to predict the temperature change and the overall electric-to- 
electric efficiency. The results indicate that the hydrogen-bromine 
system can achieve an efficiency greater than 70% when the oper- 
ating cell current density is less than 160 mA/cm?. This work is 
pertinent to load-leveling applications. 


3008 Miscellaneous Converters 


2490 (DOE/ER/01736—T2) Report on Phase 1A of 
demonstration of scientific and economic feasibility of a solid- 
state heat engine. (Power Conversion Technology, Inc., San 
Diego, CA (USA)). 31 Jan 1979. Contract AC03- 
78ERO1736. 77p. NTIS, PC AO5/MF AOI. 

Progress is reported on the major tasks of this program in- 
cluding measurements of material parameters relevant to dielectric 
power conversion, hysteresis reversal time, Curie temperature, 
Devonshire coefficients, and resistivities. The engine cycle tests are 
reported, and performance versus predictions is analyzed. Engineer- 
ing and economic projections are made based upon these results, 
and engineering and materials problems are identified. (WHK) 
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REFER ALSO TO CITATION(S) 2241, 2450 
3201 Buildings 


REFER ALSO TO CITATION(S) 1885, 2162, 2217, 2230, 2448, 2449, 2579 


2491 (CONF-801076—1) Energy use and engineering 
audits at state-owned facilities in Minnesota. Hirst, E. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. 6p. NTIS, PC A03/MF AO1. 

From 3. world energy engineering congress; Atlanta, GA, 
USA (15 Oct 1980). 

The contents and results of two large computerized data 
bases maintained by the Minnesota Department of Administration 
are described and analyzed. One contains information on monthly 
fuel use from 1972 through 1978 for 42 large state facilities: com- 
munity colleges, state universities, hospitals, prisons, and office 
buildings. The second contains the results of detailed engineering 
audits performed at 41 such institutions. The audits cover 270 build- 
ings and include 2010 individual energy conservation recommenda- 
tions. Several data base management issues are discussed. These in- 
clude errors and their identification, development of simple and 
consistent definitions for key terms, and collection of information 
on the major determinants of energy use and conservation poten- 
tials at these facilities. 


2492 (CONF-7903123—, pp 125-132) Materials science 
and technology for more-energy-efficient buildings. Masters, 
L.W.; Passaglia, E. (National Bureau of Standards, Wash- 
ington, DC). 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

Materials have been used for reasons of strength, durability, 
availability, utility, design, and cost. But there has been little con- 
sideration for flow of energy through materials. Now with the need 
to conserve energy, the building industry must use new materials 
and it must use traditional materials in new ways. This frequently 
results in materials problems. The building industry is conservative 
and resistant to change. To some extent this is due to the fragmen- 
tation of the industry and to the position frequently taken by 
unions. The resistance to change makes it difficult to optimize and 
balance the three important factors that must be considered in se- 
lecting materials: cost, durability, and performance. Two key con- 
siderations were addressed by this workshop regarding the use of 
energy in buildings: energy consumed by the building after con- 
struction and energy consumed in the manufacture of materials. | 
The workshop participants identified the materials problems that 
pose barriers to more-energy-efficient buildings and research direc- 
tions needed to overcome the barriers. The four topic areas were: 
building envelopes; mechanical, electrical, and heating systems; in- 
tegrated utility; and solar heating and cooling. 


2493 (DOE/CS—0187) DOE State and Local Assist- 
ance Programs. (USDOE Assistant Secretary for Conserva- 
tion and Solar Energy, Washington, DC. Office of State 
and Local Assistance Programs). Oct 1980. 45p. NTIS, PC 
A03/MF AOI. 

The role f the Office of State and Local Assistance Pro- 
grams at the DOE in providing technical and financial assistance at 
the state, county, and local levels is described. Organizational 
charts are included. Eight separate programs are administered. 
They are: state energy conservation, energy extension service, insti- 
tutional buildings grants (including schools and hospitals), weatheri- 
zation assistance, emergency energy conservation, emergency build- 
ing temperature restrictions, appropriate technology, and energy re- 
lated inventions. Each of these programs are described and applica- 
tions included. (DMC) 
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2494 (DOE/CS/20020—T1) Jolly Tiger data report. 
Monthly report. (State Univ. of New York, Albany (USA). 
Atmospheric Sciences Research Center; New York State 
Assembly Scientific Staff, Albany (USA); Fleming (William 
S.) Associates, Manlius, NY (USA)). May 1978. Contract 
AC03-76CS20020. 18p. NTIS, PC A02/MF AOl. 

This is the 18th monthly report on the Jolly Tiger (Albany, 
NY) Restaurant Project and presents tabulated data on: sales, 
energy consumption water usage, heating and cooling requirements, 
and weather conditions. The data were acquired throughout May 
1978. (LCL) 


2495 (DOE/CS/20020—T2) Jolly Tiger data report. 
Monthly report. (State Univ. of New York, Albany (USA). 
Atmospheric Sciences Research Center; New York State 
Assembly Scientific Staff, Albany (USA); Fleming (William 
S.) Associates, Manlius, NY (USA)). Jun 1978. Contract 
AC03-76CS20020. 19p. NTIS, PC A02/MF AO1. 

This is the 19th monthly report on the Jolly Tiger (Albany, 
NY) Restaurant Project and presents tabulated data on: sales, 
energy consumption, water usage, heating and cooling require- 
ments, and weather conditions. The data were acquired throughout 
June 1978. (LCL) 


2496 (DOE/CS/20020—T3) Jolly Tiger data report. 
Monthly report. (State Univ. of New York, Albany (USA). 
Atmospheric Sciences Research Center; New York State 
Assembly Scientific Staff, Albany (USA); Fleming (William 
S.) Associates, Manlius, NY (USA)). Apr 1978. Contract 
AC03-76CS20020. 20p. NTIS, PC A02/MF A0Ol1. 

This is the 17th monthly report on the Jolly Tiger (Albany, 
NY) Restaurant Project and presents tabulated data on: sales, 
energy consumption, water usage, heating and cooling require- 
ments, and weather conditions. The data were acquired throughout 
April 1978. (LCL) 


2497 (DOE/CS/22003—T2) Design + energy: results 
of a national student design competition. (Association of Col- 
legiate Schools of Architecture, Washington, DC (USA)). 
oq Contract FG01-80CS22003. 82p. NTIS, PC A05/MF 
AOl. 

A national competition for students in schools of architec- 
ture was conducted during the Spring of 1980. The competition 
was the first of a series of competitions that emphasized the integra- 
tion of architectural design and energy considerations in medium- 
scale building projects, and specifically applying passive solar 
design strategies and the appropriate use of brick masonry materi- 
als. Some 300 faculty members and over 2200 students representing 
80 of the 92 US architecture schools participated in the program. A 
summary is presented of the program and the range of submissions 
grouped by problem types and general climatic region. 


2498 (DOE/PE/70044—T1) Analysis of institutional 
mechanisms affecting residential and commercial buildings 
retrofit. (Hittman Associates, Inc., Columbia, MD (USA)). 
Sep 1980. Contract ACO01-79PE70044. 170p. NTIS, PC 
A08/MF AOl1. 

Barriers to energy conservation in the residential and com- 
mercial sectors influence (1) the willingness of building occupants 
to modify their energy usage habits, and (2) the willingness of 
building owners/occupants to upgrade the thermal characteristics 
of the structures within which they iive or work and the appliances 
which they use. The barriers that influence the willingness of build- 
ing owners/occupants to modify the thermal efficiency characteris- 
tics of building structures and heating/cooling systems are dis- 
cussed. This focus is further narrowed to include only those bar- 
riers that impede modifications to existing buildings, ie., energy 
conservation retrofit activity. Eight barriers selected for their suit- 
ability for Federal action in the residential and commercial sectors 
and examined are: fuel pricing policies that in the short term do not 
provide enough incentive to invest in energy conservation; high fi- 
nance cost; inability to evaluate contractor performance; inability to 
evaluate retrofit products; lack of well-integrated or one-stop mar- 
keting systems (referred to as lack of delivery systems); lack of pre- 
cise or customized information; lack of sociological/psychological 
incentives; and use of the first-cost decision criterion (expanded to 


ERA VOL.6,NO.2/ 332 


include short-term payback criterion for the commercial sector). 
The impacts of these barriers on energy conservation are separately 
assessed for the residential and commercial sectors. 


2499 (DOE/PR/06010—T3) Evaluation and improve- 
ment of codes and standards related to the use of fuelwood. 
Progress report, July 1, 1980-September 30, 1980. Peacock, 
R.D. (National Bureau of Standards, Washington, DC 
(USA)). 13 Nov 1980. Contract AI01-76PR06010. 8p. NTIS, 
PC A02/MF AOl1. 

Progress is reported on the following clearances to combus- 
tibles and wall/floor protection, chimney creosoting and chimney 
fires, fireplace inserts, and’ emissions. 


2500 (DOE/RG/08684—T1) Time-of-use electricity 
price effects: Connecticut. White, S.B.; Clayton, C.A.; Alex- 
ander, B.V.; Duncan, D.P. (Research Triangle Inst., Re- 
search Triangle Park, NC (USA)). Aug 1979. Contract 
ACO01-77RG08684. 112p. NTIS, PC A06/MF AOl1. 

Under time-of-use rates, higher prices are charged for elec- 
tricity used during those parts of the day when demand and system 
costs are higher, with lower charges when demand and system 
costs are lower. In the Connecticut project, 200 customers of the 
Connecticut Light and Power Co. were placed on a seasonal time- 
of-use electricity rate from 10/75 through 9/76. Electricity con- 
sumption patterns of the experimental customers on the time-of-use 
rate and control group on the existing (declining block) rate 
showed that during the summer months the experimental group 
used less electricity during the peak and intermediate periods with- 
out any corresponding increase during the base period. Overall 
consumption during the summer months was reduced for the ex- 
perimental group. By contrast, during the winter months the ex- 
perimental group used significantly more electricity than the con- 
trol group during the base period and considerably less than the 
control group during the peak period. Usage was about the same 
for both groups during the intermediate period. The experimental 
group’s shifts in usage from peak to base period offset each other, 
so that overall consumption during the winter months was about 
the same for both the experimental and the control group. The di- 
versified demand of the residential class at the time of system peak 
was, in almost every month, significantly lower for the experimen- 
tal group. The residential class load factor based on that diversified 
demand was significantly higher for the experimental group. At the 
time of system peak, diversified demand was lower by 22 to 40% 
and the associated load factor was 118 to 149% of that under the 
control rate. 


2501 (DOE/RG/08684—T3) Description and evaluation 
of the Vermont demonstration project. Final report. White, 
S.B. (Research Triangle Inst., Research Triangle Park, NC 
(USA)). Jun 1978. Contract AC01-77RG08684. 13p. NTIS, 
PC A02/MF AOl1. 

Six nontraditional rates were evaluated by Green Mountain 
Power Corporation in a one-year study to determine levels of ac- 
ceptance and response by residential customers. Participation in the 
study was voluntary and customers never lost money as they were 
given the choice of paying their bill under the experimental rate or 
the existing residential rate. Participants (20 on each rate) were se- 
lected from customers who responded to a one-day newspaper ad- 
vertisement for study volunteers. The results indicated that custom- 
ers on the time-of-day and interruptible rates were relatively satis- 
fied and were able to save money with limited inconvenience. The 
remaining four rates, which involved some form of demand charge, 
were generally unacceptable to the customers. The sample design 
does not enable the projection of effects of implementation of rates 
on a system-wide basis. 


2502 (DOE/RG/08684—T5) Time-of-use electricity 
price effects: Ohio. White, S.B.; Clayton, C.A.; Alexander, 
B.V.; Duncan, D.P. (Research Triangle Inst., Research Tri- 
— Park, NC (USA)). Dec 1979. Contract ACO1- 
77RG08684. 88p. NTIS, PC A05/MF AOl. 

Under time-of-use rates, higher prices are charged for elec- 
tricity used during those parts of the day when demand and system 
costs are higher, with lower charges when demand and system 
costs are lower. In the Ohio project, 160 customers of the Dayton 
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Power and Light Co. (100 on a seasonal time-of-use electricity rate 
and 60 on the control rate) became part of an 18-month study from 
6/76 through 11/77. The experimental rate schedule used two 
rating periods during weekdays and a single rating on weekends 
and holidays. Electricity-consumption patterns of customers on the 
TOU rate and a control group on the existing (declining block) rate 
showed that customers on the TOU rate used less electricity than 
the control group during the six-hour period of peak prices and 
used correspondingly more electricity during the base period of 
low prices. As a result of these offsetting effects, overall consump- 
tion was unaffected. Tests of hypotheses showed the peak-period 
decreases (ranging from 21 to 38% on a monthly basis) to be statis- 
tically significant. On the other hand, the base-period increases 
were not significant (at the 5% level) because of much larger cus- 
tomer-to-customer variation in base period usage. Other significant 
findings were that the diversified demand of the residential class at 
the time of system peak was, in the two months examined (August 
and September 1976), significantly lower for the experimental 
group. The residential class load factor based on that diversified 
demand was significantly higher for the experimental group during 
August. At the time of system peak, diversified demand was lower 
by 29 to 40% and the associated load factor was 135 to 161% of 
that under the control rate. 


2503 (DOE/RG/08684—T6) Time-of-use electricity 
price effects: summary I, Miedema, A.K.; White, S.B. (Re- 
search Triangle Inst., Research Triangle Park, NC (USA)). 
Jun 1980. Contract ACO1-77RG08684. 86p. NTIS, PC A05/ 
MF AOl. 

In 1975 the Federal Energy Administration, now the De- 
partment of Energy (DOE), initiated 16 rate-demonstration pro- 
jects. This report summarizes a standardized analysis of data from 
the residential portion of six of those projects: Arizona, Connecti- 
cut, Ohio, Rhode Island, Wisconsin, and the Blue Ridge Electric 
Membership Corporation study of the North Carolina project. A 
brief description of the DOE rate-demonstration program is pro- 
vided along with a statement of RTI's objectives in the analysis of 
TOU rate effects. The report also summarizes the individual project 
results, which indicate that the experimental TOU rates generally 
reduced both peak-period and total electricity usage on both aver- 
age and peak days, since off-peak usage was usually about the same 
for both TOU and control customers. Analysis methods and data 
limitations are fully described and additional details on project spe- 
cific results are given. Some qualitative conclusions and impressions 
about TOU rates that have been suggested by these analyses are of- 
fered. 


2504 (DOE/RG/08684—T7) Time-of-use _ electricity 
price effects: Arizona. Miedema, A.K.; Olson, J.A.; Lifson, 
D.P.; Krakauer, B. (Research Triangle Inst., Research Tri- 

e Park, NC (USA)). Dec 1978. Contract ACOI- 
rikGosess: 127p. NTIS, PC A07/MF AO1. 

Under time-of-use rates, higher prices are charged for elec- 
tricity used during those parts of the day when demand and system 
costs are higher, with lower charges when demand and system 
costs are lower. In the Arizona project, 140 voluntary households 
were placed on one of 28 time-of-use electricity rates between May 
and October 1976. Tiiese volunteers were divided into three groups 
distinguished by the length of the peak-rating period (3, 5, and 8 
hours). A comparative analysis of 1975 and 1976 for Group I cus- 
tomers fairly convincingly showed that, as a group, the experimen- 
tal participants reduced their electricity consumption during the 
three-hour peak-rating period by 7 to 16%. To a lesser extent, ex- 
perimental households reduced consumption during the intermedi- 
ate period and shifted some consumption to the base period. Total 
consumption appears to have decreased slightly. A regression anal- 
ysis of data from all three groups failed to demonstrate significant 
elasticities (degree of responsiveness to price) for peak, intermedi- 
ate, or base prices among test customers; in other words, there 
were no detectable price-related differences between the consump- 
tion patterns of different households that faced alternative time-of- 
use electricity prices. The results of the analysis are limited by the 
experimental and rate designs and are strictly applicable only to 
portions of the residential populations of Phoenix and Yuma. 
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2505 (DOE/RG/10027—01) Home audit program: man- 
agement manual. (American Public Power Association, 
Washington, DC). Sep 1980. Contract FG01-79RG10027. 
323p. NTIS, PC Al4/MF AOI. 

Many public power systems have initiated home energy 
audit programs in response to the requests of their consumers. The 
manual provides smaller public power systems with the information 
and specific skills needed to design and develop a program of resi- 
dential energy audits. The program is based on the following pre- 
cepts: locally owned public systems are the best, and in many cases 
the only agencies available to organize and coordinate energy con- 
servation programs in many smaller communities; consumers’ rights 
to energy conservation information and assistance should not hinge 
on the size of the utility that serves them; in the short run, public 
power systems of all sizes should offer residential energy conserva- 
tion assistance to their consumers, because such assistance is desir- 
able, necessary, and in the public interest; and in the long run, such 
programs will complement national energy goals and will produce 
economic benefits for both consumers and the public power system. 
A detailed description of home audit program planning, organiza- 
tion, and management are given. (MCW) 


2506 (DOE/TIC—11296) Energy conservation in exist- 
ing office buildings. (Syska and Hennessy, New York 
(USA)). Jul 1979. Contract AC02- 76CS22799, 158p. NTIS, 
PC A08/MF A011. 

Retrofit measures in existing office buildings were studied. 
The measures studied included: lighting control including automatic 
light switches that detect no occupancy and optical dimming sys- 
tems that reduce the level of artificial lighting, as the contribution 
of daylighting increases; load limiting devices to hold maximum 
electrical usage in a building to a predetermined instantaneous load 
demand and to permit duty cycling; chilled water storage at night 
for use during the day to help shave the utility's summer load peak 
and reduce user costs; strategically located independent units and 
distribution systems that can provide heating and/or cooling for in- 
termittent and local use; and louvers or operable windows. Find- 
ings in the context of New York City existing office buildings are 


given. (MCW) 


2507 (IKE-K—54-21) Simulation of the energy-industry- 
environment system for limited economic regions, using the 
example of Baden-Wuerttemberg. Part 2. Development trends, 
scenarios, model assumptions 1975-2000. Final report. 
Hoecker, K.H.; Unger, H. (Stuttgart Univ. (TH) (Germany, 
F.R.). Inst. fuer Kernenergetik und Energiesysteme). Oct 
1979. 140p. (In German). NTIS (US Sales Only), PC A07/ 
MF AOl1. 

After some general remarks on the task and function of sys- 
tems analyses in society, on the project in the overall system 
energy-industry-environment, and on the goals of the project, 
model structure and methods are described. Part 2 of the final 
report gives an analysis of the past (1960-1974), in particular the 
structure and development of the Baden-Wuerttemberg power in- 
dustry, and compares these data with the data for West Germany. 
On the producer side, there is the electric power industry and the 
mineral oil industry; on the consumer side, there are the usual sec- 
tors of private households and small consumers, industry, and trans- 
portation. The development of the past power supply structure is 
analyzed, and the analysis is used as a basis for a forecast up to the 
year 2000. 


2508 (LA-UR—80-2835) Santa Cruz summer study 
papers. Balcomb, J.D. (Los Alamos Scientific Lab., NM 
(USA)). 1980. Contract W-7405-ENG-36. 28p. NTIS, PC 
A03/MF AO1. 

Submitted to summer study on energy efficiency in build- 
ings. 

Utilization of conservation measures and application of pas- 
sive solar design in buildings are examined. The notion that solar 
energy is materials-intensive and requires so much energy in con- 
struction as to be impractical is dispelled. Also, the notion that con- 
servation is doing without is dispelled. This report is a collection of 
papers by the author related to the Summer Study and entitled: On 
the Quality of Buildings; Balanced Design; Technical Potential of 
Combined Passive Solar and Conservation Strategies; and Alterna- 
tive BEPS Implementation. 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3201 Buildings 


2509 (LBL—10587) International residential energy end 
use data: analysis of historical and present day structure and 
dynamics. Schipper, L.; Ketoff, A. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Sep 1980. Contract 
W-7405-ENG-48. 28p. (CONF-8009100—1). NTIS, PC 
A03/MF AOl. 

From Conference on consumer behavior and ‘energy use; 
Banff, Alberta, Canada (17 Sep 1980). 

International comparisons of residential energy use have 
been hindered in the past by lack of data and common measuring 
systems. Ongoing efforts to disaggregate data on residential space 
comfort and appliance energy use for major OECD countries are 
reported. Indicators of structure (i.e., dwelling size, number of ap- 
pliances, incomes, etc) and of intensity (energy use per degree day, 
etc.) are developed for various countries and compared. It is shown 
that in certain countries there is much room for energy conserva- 
tion by reductions in energy intensity even as structural factors - 
rising incomes - increase energy use. 


2510 (LBL—10701) Determination of in-situ perform- 
ance of fireplaces. Modera, M.P.; Sonderegger, R.C. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Aug 1980. Contract W-7405-ENG-48. 89p. NTIS, PC A05/ 
MF AOl. 

Investigations of the thermal performance of open fireplaces 
and the testing of a number of fireplace accessories are discussed. 
While an open fireplace heats a house\by radiation, it also induces 
air infiltration because of the draft of the fireplace chimney. The 
net heat gain resulting from these counteracting effects was meas- 
ured to be in the range of 5 to 7% of the wood energy consumed 
by the fire. This is termed the net efficiency of a fireplace. Fire- 
place accessories that can be inserted into an existing fireplace are 
commercially available. The net efficiencies cited were measured 
by means of a method called electric co-heating, developed at 
LBL. This method gauges the net heat gain from fireplaces or 
other heating appliances by the decrease in electric heating re- 
quired to maintain a constant indoor temperature. Net fireplace effi- 
ciencies are somewhat dependent on indoor-outdoor temperature 
differences, on the tightness of the house, and on the flow resist- 
ance of the fireplace/chimney system. It was determined, based on 
wood prices of $150/cord and net efficiencies in the range of 5 to 
30%, that heating with a fireplace is generally, though not always, 
more expensive than heating a home with conventional fuels at 
average efficiencies and 1980 prices. (MCW) 


2511 (LBL—11111) Air leakage of newly instaled resi- 
dential windows. Weidt, J.; Weidt, J. (Minnesota Energy 
Agency, St. Paul (USA); Weidt (John) Associates, Inc., 
Minneapolis, MN (USA); Twin City Testing and Engineer- 
ing Lab., Inc., St. Paul, MN (USA)). Jun 1980. Contract W- 
7405S-ENG-48. 84p. NTIS, PC A05/MF AO1. 

The air-leakage characteristics of five major window designs 
were measured in a field survey conducted in Twin Cities, Minne- 
sota. A total of 192 windows (16 manufacturers) were tested at 58 
sites representing a cross-section of single-family homes, town- 
houses, low- and high-rise apartments, and condominiums. Air-leak- 
age measurements of the installed windows were compared with 
the current standard used by industry and government of 0.50 ft*/ 
min/linear ft of crack. Other parameters studied were: effect of 
sash and frame material, effect of leakage between window frame 
and wall, differences among the product lines of a single manufac- 
turer and between manufacturers, effect of installation practices, 
effect of cold weather on perfo mance, change in performance over 
time for older windows, and performance of fixed glazing. Based 
on industry and government standards, 40% of all windows tested 
showed air-leakage characteristics higher than the 0.50 cfm/Ifc 
standard, and 60% exceeded manufacturers’ specifications for per- 
formance which in some cases were lower than the general indus- 
try standard. Analysis of the impact of various parameters on air- 
leakage performance showed that the operational design of the 
window was the most critical determinant although the ranking 
changes if performance is expressed in cfm/unit area or cfm/open- 
ing area. Air leakage was measured using a portable pressurization 
chamber. Smoke pencils, thermographic techniques and extensive 
photographic documentation provided additional data as to the lo- 
cation and cause of air leakage problems. 
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2512 (LBL-PUB—3009) Daylighting directory 6/1980. 
(California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Jun 1980. Contract W-7405-ENG-48. 54p. NTIS, PC 
A04/MF AO1. 

A renewed interest in the energy conservation potential of 
daylighting has generated new research, applications and demon- 
stration activities over the last few years. It is apparent that even 
those people actively working in the field are frequently not aware 
of all of the ongoing projects and activities. At the same time, the 
total national effort to utilize daylighting effectively in buildings on 
a broad scale is still very small, thus making it important that cur- 
rent activities are crossfertilized. The intent of this directory is to 
provide current listings of individuals and organizations that are ac- 
tively engaged in daylighting work and related publications and up- 
coming events of interest. This directory was compiled from infor- 
mation contained in the survey response forms which were filled 
out and returned to us over the last few months. Responsibility for 
the accuracy and completeness of each survey form lies entirely 
with the respondents. The directory is composed of five parts: (1) 
Participant Survey Response: contains the survey response forms as 
submitted to us, listed alphabetically by responding organization; 
(2) Activity Index: lists individual respondents alphabetically, show- 
ing the daylighting activities each has checked. Allows the reader 
to quickly identify the individuals working in a specific area. Once 
an individual is identified, turn to the Individual Index to find the 
page numbers where that individual may be located in other areas 
of the directory; (3) Individual Index: lists individual respondents 
alphabetically; (4) Daylighting publications: lists the publications by 
each respondent (authors listed alphabetically); and (5) Notes of In- 
terest: contains a variety of information on meetings, conferences, 
new projects and publications, etc. This material was collected 
from a variety of sources in addition to the survey respondents. 


2513 (NP—25158) Register of research and surveys 
1978. Part I. Building and construction. Creasey, J.C. (ed.). 
(Department of the Environment, London (UK); Depart- 
ment of Transport, London (UK)). 1978. 210p. NTIS (US 
Sales Only), PC A10/MF AO1. 

This volume gives descriptions of building and construction 
research and survey projects in the United Kingdom and is based 
on information collected from a survey of about 2300 organizations 
(Government Departments, Local Authorities, Research Associ- 
ations, Universities, Nationalized and Private Industry and Consul- 
tants) during the middle of 1978. The projects are those current at 
the time of collection or not shown as completed in the 1977 Regis- 
ter. 


2514 (ORNL/CON—55) State energy office data man- 
agement: the preliminary energy audit of the institutional 
buildings grants program. Blue, J.L.; Zuschneid, P.B.; 
Carney, J.H.; Hirst, E. (Oak Ridge National Lab., TN 
(USA)). Oct 1980. Contract W-7405-ENG-26. 50p. NTIS, 
PC A03/MF AOl. 

This report reviews state energy office (SEO) activities relat- 
ed to data collection, verification, and analysis for the preliminary 
energy audit portion of the Institutional Buildings Grant Program 
(IBGP). A preliminary energy audit (PEA), a collection of basic 
data on the characteristics of buildings and their energy use, was 
performed. Individual building energy use data were collected in 
the PEA program for thousands of institutions in each state. Such 
detailed data are potentially valuable in a number of ways: program 
management, program evaluation, policy analysis, and energy 
model development. However, such data must be consistently col- 
lected, carefully verified, and fully documented to fill these needs. 
Our examination of the SEO data management processes for the 
PEA showed problems in all these areas. Many SEOs lacked the 
time and staff to design a form adequately. This, in turn, influenced 
the clarity of and simplicity of the questionnaire, the ease of ques- 
tion interpretation, and, finally, the quality of responses. Confusion 
over the meaning of the federal regulations compounded these 
problems. Once the PEA data were collected, SEOs encountered 
problems in storing, verifying, and analyzing the data. Almost half 
the states did not computerize their PEA data and instead attempt- 
ed manual control of a data set containing hundreds of thousands of 
data elements. Data verification and analysis in these states have 
been limited. Even among those SEOs with computerized data 
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files, the computer and staff time necessary for adequate verifica- 
tion and analysis of the PEA data has rarely been available. Cross- 
comparison among states was facilitated by development of a pro- 
cedure to rank PEA processes. It appears that the most important 
determinant of a good PEA process is the presence of a highly mo- 
tivated, well-trained staff. 


2515 (ORNL/TM—7380) RCS program evaluation plan 
options. Stovall, T.K.; Bayne, C.K. (Oak Ridge National 
Lab., TN (USA)). Oct 1980. Contract W-7405-ENG-26. 
30p. NTIS, PC A03/MF AOI. 

The Residential Conservation Service (RCS) Program evalu- 
ation plan is designed to provide an ongoing evaluation during the 
RCS Program's active period as well as a measurement of the RCS 
Program's cumulative effect after the program's termination. The 
study options described include utility case studies, random survey 
sampling, directed survey sampling, and remote data collection. 
Survey techniques are described and appropriate questions are sug- 
gested. Several sample selection criteria are included as background 
for a DOE policy decision on this issue. Present and anticipated 
data sources are listéd and discussed. Statistical data analysis plans 
include a preliminary determination of required sample sizes. 


2516 (PB—80-138845) Uncertainties about the effective- 
ness of federal programs to make new buildings more energy 
efficient. Report to the Congress. (General Accounting 
Office, Washington, DC (USA). Energy and Minerals Div.). 
28 Jan 1980. 28p. NTIS, PC A03/MF AOl1. 

This report presents the results of an evaluation of the 
States’ progress in developing and implementing thermal efficiency 
standards for new buildings as part of the State Energy Conserva- 
tion Program. The report also discusses certain issues which may 
impede the timely and effective implementation of building energy 
performance standards currently being developed by the Depart- 
ment of Energy. 


2517 (PB—80-140247) A comprehensive examination of 
the energy requirements, costs, and environmental and legal 
implications of expanded use of ground water source heat 
pumps. Final report. (Dunn Geoscience Corp., Latham, NY 
(USA)). Sep 1978. 422p. NTIS, PC A18/MF AOIl. 

This report examines the feasibility of using ground water 
heat pumps as an energy source for residential heating and cooling 
in New York State. Hydrologic conditions and economic feasibility 
of such systems in the state are examined. Potential environmental 
impacts, legal implications, and other topics related to the use of 
ground water heat pumps also are addressed. 


2518 (PB—80-144181) Potential energy savings using 
comfort-index controls for building heating and cooling sys- 
tems. Final report. Kusuda, T.; Bean, J.W.; McNall, P.E. Jr. 
(National Bureau of Standards, Washington, DC (USA)). 
1978. 21p. Pub. in Proc. Int. Indoor Climate Symp., Copen- 
hagen, Denmark, Aug. 30-1 Sep 1978. 

Significant energy savings are possible through the use of 
thermal comfort index controls of building heating and cooling sys- 
tems. In order to study the potential energy saving by comfort 
index controls, Fanger’s Predicted Mean Vote (PMV) and Predict- 
ed PerCent Dissatisfied (PPD) indices have been incorporated into 
NBSLD (National Bureau of Standards Heating and Cooling Load 
Calculation Program) to determine hourly profiles of indoor ther- 
mal comfort conditions under various operating conditions which 
allow inside control points to vary. Discussed in this paper are the 
potential applications of this computer program (NBSPMV) for the 
evaluation of selected energy conservation options, from the stand- 
point of indoor habitability and energy conservation. These options 
include increased temperature deadband, natural cooling, nighttime 
thermostat setback, passive solar heating, evaporative cooling, tem- 
perature ramp controls, intermittent heating and cooling, and pro- 
grammed heating and cooling. 


2519 (PB—80-145204) Building technology project sum- 
maries 1978-1979, Final report. Olmert, M.; Raufaste, N. 
(National Engineering Lab. (NBS), Washington, DC 
(USA)). Feb 1980. 85p. NTIS, PC A05/MF AOl1. 

The Center for Building Technology provides the technical 
and scientific bases for criteria and standards that improve the use- 
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fulness, safety, and economy of buildings while conserving building 
materials and energy. The Center's activities support building tech- 
nology programs of the Federal, State and local governments; as- 
sists design professions, building officials and the research commu- 
nity by developing design criteria that improve buildings; and as- 
sists manufacturers of building products by developing criteria for 
evaluating innovative building materials. This report summarizes 
the Center's projects for calendar years 1978-79. It enables individ- 
uals to get a clear impression of CBT research activities. 


2520 (PB—80-145212) Energy test method development 

for electric heat pump water heaters. Final report Mar 78- 

May 79. Wan, C.A. (National Engineering Lab. (NBS), 

ee ga DC (USA)). Jan 1980. 87p. NTIS, PC A05/ 
AOl. 

Modifications are proposed for the current U.S. Department 
of Energy test procedures for water heaters in order to make them 
applicable to electric heat pump water heaters. The modifications 
are in the areas of definitions and technical procedures. The latter 
includes the test conditions, test procedures and measurements, and 
calculations. Reasons for making these modifications and laboratory 
test data are provided to support the modifications in the technical 
procedures. 


3202 Transportation 


2521 (ANL-Trans—1186) National Transportation Plan: 
short-range plan. Historical background 1965-1977. (Republic 
of Argentina, National Executive Branch). Apr 1980. Trans- 
lation of AR-IEDP-22e. 348p. Dep. NTIS, PC A15/MF 
AOl. 

Formulation of a National Transportation Plan and the 
measures and legislation taken to develop such a plan are described. 
The plan will serve as a guideline for the coordinated and effective 
development of the transportation system on a nation-wide scale 
and for the investments that this will require. The following sub- 
jects are discussed: position of the transport sector in the national 
economy; demand; fleet and supply; infrastructure; rates; the tax 
system of the transport sector; revenues, expenses, and investments 
of the national companies and entities; energy requirements and 
inputs; employment in the transport sector; water transport; air 
transport; motor vehicle transportation and its infrastructure; pipe- 
line transportation; railroad transportation; and the Buenos Aires 
Subway Company. 


2522 (CONF-7903123—, pp 160-164) Materials science 
and technology for more-energy-efficient transportation. Ogle, 
I.G.C. (Canada Center for Materials and Energy Technol- 
ogy, Ottawa); Steinberg, M.A.; Wald, S. 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

This workshop reviewed issues related to all major transpor- 
tation systems - aircraft, railroad vehicles and powerplants, ships, 
automobiles, and buses, road and highway construction, and uncon- 
ventional technologies such as electric vehicles. Also discussed 
were general problems relevant to all transportation technologies, 
e.g., the question of whether or not economy and energy efficiency 
can be reconciled in transportation, and socio-economic constraints 
that can hinder the introduction of more energy-saving materials. A 
clear interaction between energy-efficiency and materials utilization 
has been found in each transportation system although the tradeoffs 
and specific problems vary considerably between different systems. 
In fact, there is a large potential for energy saving through lighter 
and otherwise more-efficient materials. This potential often reaches 
20% in case of railroads, even 50% of present energy requirements. 
Thus, the drive to save energy is one of the main reasons for the R 
and D effort and for a very fast rate of technical change in practi- 
cally all transportation systems. Some concrete examples are pre- 
sented on specific issues of each transportation system. 


2523 (PB—80-141344) Motor vehicle emissions inspec- 
tion/maintenance program for Tennessee. Final report. Gun- 
derson, J.; Vodnick, E.J.; Pan, G.; Clark, D.D.; Gatacre, J. 
(Systems Control, Inc., Anaheim, CA (USA). Environmen- 
tal Engineering Div.). Mar 1979. Contract EPA-68-02-2536. 
416p. NTIS, PC A18/MF AO1. 
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This report presents an analysis of costs and benefits associ- 
ated with Inspection/Maintenance (I/M) programs that could be 
implemented in Tennessee. Study efforts were limited to geograph- 
ic areas with populations over 200,000 where National Ambient Air 
Quality Standards (NAAQS) are exceeded. These areas are: Nash- 
ville (Davidson County), Chattanooga (Hamilton County), Knox- 
ville (Knox County) and Memphis (Shelby County). Four I/M pro- 
grams administrative options were studied. These were: state ad- 
ministration, contractor administration, county administration and 
private-garage operations. Only the engine idle-mode option was in- 
vestigated due to the higher equipment and operating costs of other 
inspection methods. 


2524 (PB—80-145188) CO hot spot preliminary investi- 
gation. Service, G.R. (Environmental Protection Agency, 
Ann Arbor, MI (USA)). Dec 1977. 86p. NTIS, PC A05/ 
MF AOl. 

The U.S. EPA determines emission level of automobiles 
through testing to estimate vehicle fleet emissions which are often 
critical to local air quality planning. It is important therefore, that 
the test procedure for determining vehicle emissions simulates, as 
accurately as possible, the conditions existing in areas where vehi- 
cle emissions are of major concern. The purpose of this study was 
to generate preliminary data on the effect of the following test var- 
iables on CO emission test results: (1) Alternate soak times prior to 
the ‘75 Federal Test Procedure (2) Alternate soak temperature 
prior to the ‘75 Federal Test Procedure (3) Alternate driving cycle. 
The directionality of these effects was known from previous stud- 
ies. In question was the relative magnitude of each on emission 
levels of recent production cars as well as pre-emission control 
cars. 


2525 (PB—80-145329) Oldsmobile Omega X-body base- 
line weight data. Final report Jul-Nov 79. Andon, J.; Falk, R. 
(South Coast Technology, Inc., Santa Barbara, CA (USA)). 
Nov 1979. Contract DOT-HS-9-02111. 125p. NTIS, PC 
A06/MF AO1. 

A baseline weight study was made of the 1979 Oldsmobile 
X-Body 4-Door Sedan with a 2.8 litre V-6 engine and an automatic 
3-speed transaxle (front wheel drive) transmission. The vehicle tear- 
down was limited to the detail necessary to be useful to predict 
weight reduction for automotive fuel conservation studies. A com- 
plete parts list, which includes component description, quantity per 
car, total weight per car, material description, method of fabrica- 
tion and gauge thickness, and photographs of the major compo- 
nents, are presented. A weight summary and material distribution 
list are included. 


2526 (PB—80-145634) Automotive manufacturing as- 
sessment system. Volume I: master product schedules. Final 
report Jun 77-Aug 78. Taylor, T. Jr; Cunningham, A.R.; 
Iannelli, D.A.; Isaccs, M.C. (Corporate-Tech Planning, Inc., 
Waltham, MA (USA)). Nov 1979. Contract DOT-TSC- 
1383. 240p. NTIS, PC All/MF AOl1. 

Volume I is part of a four volume set documenting areas of 
research resulting from the development of the Automotive Manu- 
facturing Assessment System (AMAS) for the DOT/Transportation 
Systems Center. AMAS was designed to assist in the evaluation of 
industry's capability to produce fuel efficient vehicles. Through ex- 
tensive research and synthesis of publicly available information, 
Master Product Timing Schedules were generated to portray, 
chronologically, current and future product changes and technolog- 
ical advances for each domestic auto (1975-85), light truck (1975- 
80) and selected import manufacturers (1975-80). The Schedules 
show (by make, model, and year): all new vehicle introductions, 
highlighting downsizing; styling changes; and significant technolog- 
ical advances in the areas of engines, transmissions, fuel metering, 
emission control and safety. Extensive notes and reference lists are 
tabulated to assist the researcher in obtaining additional information 
beyond that identified on the schedules. 


2527 (PB—80-145642) Automotive manufacturing as- 
sessment system. Volume II: product schedules of engine/dri- 
vetrain combinations. Final report Jun 77-Aug 78. Taylor, T. 
Jr; Cunningham, A.R.; Iannelli, D.A. (Corporate-Tech Plan- 
ning, Inc., Waltham, MA (USA)). Nov 1979. Contract 
DOT-TSC-1383. 142p. NTIS, PC A07/MF AO1. 
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Volume II is part of a four volume set documenting areas of 
research resulting from the development of the Automotive Manu- 
facturing Assessment System (AMAS) for the DOT/Transportation 
Systems Center. AMAS was designed to assist in the evaluation of 
industry's capability to produce fuel efficient vehicles. Engine/dri- 
veline changes are the second most important contribution to fuel 
economy (weight reduction being the first) and are of major impor- 
tance towards meeting emission standards. Through extensive syn- 
thesis of vehicle specifications and other data, chronological presen- 
tations were developed to illustrate engines and transmissions in 
production, engine/transmission and model/engine combinations, 
and automatic vs. manual transmission availability. Also shown are 
the progression of engine/driveline changes from 1975 through 
1978; the correlation of these changes with new vehicle introduc- 
tions; the restrictions on available drive-train options due to emis- 
sion requirements; and technological improvements including diese- 
lization, fuel metering, lock-up torque converters, and front-wheel- 
drive. 


2528 (PB—80-145659) Automotive manufacturing as- 
sessment system. Volume III: materials -weight analysis. 
Final report Jun 77-Aug 78. Taylor, T. Jr; Deans, C.M.; 
Isaccs, M.C.; Cunningham, A.R. (Corporate-Tech Planning, 
Inc., Waltham, MA (USA)). Nov 1979. Contract DOT- 
TSC-1383. 400p. NTIS, PC A17/MF AOl1. 

Volume III is part of a four volume set documenting areas 
of research resulting from the development of the Automotive 
Manufacturing Assessment System (AMAS) for the DOT/Trans- 
portation Systems Center. AMAS was designed to assist in the 
evaluation of industry capability to produce fuel efficient vehicles. 
Through extensive research and synthesis of publicly available in- 
formation, detailed abstracts and summaries were generated to de- 
scribe material applications to automotive vehicles and components 
with emphasis on technological advances and weight reduction po- 
tential for each domestic auto manufacturer, material, and compo- 
nent area. Investigation focuses on analyzing factors affected by 
fuel economy efforts: current and innovative materials and their 
component applications; auto manufacturers’ and suppliers’ devel- 
opment programs; tooling/manufacturing processes; weight savings 
and fuel economy benefits; and costs involved. Weight reduction 
progress in the 1977 and 1978 model years is highlighted but an- 
nounced future plans for each manufacturer are also presented. 


2529 (PB—80-145667) Automotive manufacturing as- 
sessment system. Volume IV: engine manufacturing analysis. 
Final report Jun 77-Aug 78. Taylor, T. Jr. (Corporate-Tech 
Planning, Inc., Waltham, MA (USA)). Nov 1979. Contract 
DOT-TSC-1383. 133p. NTIS, PC A07/MF AOl1. 

Volume IV represents the results of one of four major study 
areas under the Automotive Manufacturing Assessment System 
(AMAS) sponsored by the DOT/Transportation Systems Center. 
AMAS was designed to assist in the evaluation of industry's capa- 
bility to produce fuel efficient vehicles. An analysis of automotive 
engine manufacturing was conducted in order to determine the 
impact of regulatory changes on tooling costs and the production 
process. The 351W CID V-8 engine at Ford’s Windsor No. | Plant 
was the subject of the analysis. A review of plant history and its 
product is presented along with an analysis of manufacturing oper- 
ations, including material and production flow, plant layout, ma- 
chining and assembly processes, tooling, supporting facilities, in- 
spection, service and repair. Four levels of product change intensity 
showing the impact on manufacturing methods and cost is also pre- 
sented. 


2530 (PB—80-145816) Hull performance assessment 
model (HPAM). Volume I: Executive summary. Final report 
30 Sep 78-31 Jan 80. Malone, J.A.; Allman, M. (Sante Fe 
Corp., Alexandria, VA (USA)). Jan 1980. Contract DO- 
A01-78-00-3055. 31p. NTIS, PC A03/MF AOl1. 

This report presents the development and demonstration of a 
computer-based analytical model to assess hull surface management 
practices. These practices include: the selection of anti-corrosion 
and anti-fouling hull coatings and their respective applications 
methods; selection of hull cleaning processes, including those per- 
formed in drydock and in-situ (waterborne); and scheduling of hull 
cleanings and recoatings. The computer model can be used in an 
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analytical mode to evaluate particular hull surface management 
practices, or in an optimization mode to identify the hull surface 
management practices resulting in the highest possible net present 
value of profit over a specified time period. 


2531 (PB—80-145824) Hull performance assessment 
model (HPAM). Volume II: technical report of analytical re- 
sults. Final report 30 Sep 78-31 Jan 80. Malone, J.A.; 
Allman, M. (Sante Fe Corp., Alexandria, VA (USA)). Jan 
1980. Contract DO-A01-78-00-3055. 75p. NTIS, PC A04/ 
MF AOl. 

Two types of analyses were performed using the HPAM 
computer program. First, baseline comparisons of typical and opti- 
mized hull surface management practices were developed for three 
representative ship types: a C4 break bulk ship, a C8 container ship, 
and a T8 tanker. Second, sensitivity analyses were performed in 
which the key ship design, operational, and economic parameters 
applicable to the baseline comparisons were varied individually to 
determine their relative contributions to the baseline results. These 
parametric sensitivity analyses serve two purposes: (1) to demon- 
strate that the optimum hull surface management practices identi- 
fied by the HPAM program for a particular application do not vary 
over the uncertainty range of assumed data items; (2) to generalize 
the results obtained from the baseline comparisons to a broader 
spectrum of ship operating profiles. 


2532 (PB--80-145840) Hull performance assessment 
model (HPAM). Volume IV: computer program user’s manual 
and data matrices. Final report 30 Sep 78-31 Jan 80. Malone, 
J.A.; Allman, M. (Sante Fe Corp., Alexandria, VA (USA)). 
Jan 1980. Contract DO-A01-78-00-3055. 188p. NTIS, PC 
A09/MF AO1. 

The document provides instructions for using the HPAM 
computer program in all anticipated applications, and it includes a 
comprehensive set of data matrices to facilitate the preparation of 
required input. Details regarding the assumptions and procedures 
used in the computer program are described in Volume 3, Comput- 
er Program Development and Documentation. 


2533 (PB—80-148562) Evaluation of two turbocharged 
diesel Volkswagen Rabbits. Technical report. Barth, E.A.; 
Kranig, J.M. (Environmental Protection Agency, Ann 
Arbor, MI (USA)). Oct 1979. 54p. NTIS, PC A04/MF AOl1. 

The EPA was requested to test two Volkswagen Rabbits 
with turbocharged Diesel engines by the U.S. Department of 
Transportation. These were research vehicles which coupled turbo- 
chargers to small displacement Diesel engines with the objective of 
maintaining the fuel efficiency of the Diesel with a power output 
similiar to that of equal displacement gasoline engines. The DOT 
requested testing by the EPA as the EPA has the capability to 
assess the vehicle performance and emission levels. There has been 
limited experience in testing turbocharged Diesel engines. A small 
displacement Diesel with a matched turbocharger were to be evalu- 
ated by the EPA in terms of performance, fuel economy, particu- 
late emissions, and gaseous emissions. These vehicles offered the 
opportunity of evaluating an automotive engine which may indicate 
the direction the auto industry will take in the future in an effort to 
minimize harmful emissions, maximize fuel economy and maintain 
current vehicle performance. This test program was run during the 
period of February 1977 to May 1978. 


2534 (PB—80-149818) A study of emissions from pas- 
senger cars in six cities. Volume B. Final report. (Auto- 
motive Testing Labs., Inc., Aurora, CO (USA)). Jan 1979. 
Contract EPA-68-03-2593. 872p. NTIS, PC A99/MF AOl. 

This is the second of two volumes presenting results from a 
series of exhaust emission and fuel economy tests performed on a 
representative sample of vehicles in six U.S. cities. Data presented 
in the following sections are generated in appendix form as part of 
a contract with the EPA to perform work for the FY 77 Passenger 
Car Emission Factor Program. Volume B includes the balance of 
individual vehicle data derived from the Two Speed Idle and Fed- 
eral Three Mode tests. It also includes the results of Vehicle Dri- 
veability Evaluations, Maladjustment and Disablement Inspections, 
tire inspections and a listing of comparative mileage data. Informa- 
tion presented in Volume B should not be interpreted without the 
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benefit of additional descriptive data presented in Volume A as 
both volumes comprise the results of a single work effort and are 
not intended to be considered separately. 


2535 (PB—80-150279) Evaluation of the state imple- 
mentation plan revision submitted by New York State in ful- 
fillment of the Moynihan-Holtzman Amendment. Final report. 
(Kornhauser (Alain L.) and Associates, Princeton, NJ 
(USA)). Sep 1979. Contract EPA-68-NY-0001. 189p. NTIS, 
PC AA09/MF AOl1. 

The objective of the study is to assist the U.S. Environmen- 
tal Protection Agency in reviewing and evaluating the Submission 
by the State of New York in response to the Moynihan-Holtzman 
Amendment of the 1977 Clean Air Act. The Moynihan-Holtzman 
Amendment specifies that any alternative to bridge tolls in the 
State Implementation Plan must include comprehensive plans to ‘es- 
tablish, expand, or improve public transportaticn measures to meet 
basic transportation needs as expeditiously as practicable’. The sub- 
mission is critically examined from various viewpoints - philosophi- 
cal, technical, and sociological. A frame of reference for the evalu- 
ation was constructed based on four pertinent areas--industry-wide 
transit performance measures and standards, local public percep- 
tions and priorities, local transit operator and planning agencies’ 
projects and budgets, and comparable metropolitan transit system 
performance and budget data. 


2536 (PB—80-153786) An analysis of test procedure 
changes made during 1975-1979 with respect to measured fuel 
economy effects. Technical report. (Environmental Protec- 
tion Agency, Ann Arbor, MI (USA)). Dec 1978. 13p. 
NTIS, AA02/MF AOl1. 

This paper presents an analysis of each of the changes in 
EPA test procedure since 1975 which have been identified as po- 
tential areas where it may be argued that changes in EPA regula- 
tions have resulted in a decrease in measured vehicle fuel economy. 
In many cases these changes were technical improvements which 
increased the accuracy of the test procedure or provided for im- 
proved fuel economy recognition of technical improvements. In 
other instances these changes were considered necessary to prevent 
or restrict abuses of various aspects of the EPA fuel economy mea- 
surement procedures. In general, it is easy to demonstrate that 
under specific circumstances a given vehicle might show a degrada- 
tion in fuel economy between the 1975 and the 1979 model year 
test procedure. It is intended that this paper provide the back- 
ground information and the direction for indepth questioning of 
premises that changes in EPA regulations since 1975 have reduced 
measured fuel economies. 


2537 (PB—80-155278) Potential change strategies in 
urban transportation: an overview and tentative appraisal. 
Final report Jul 75-Jan 78. Altshuler, A.; Womack, J.; 
Pucher, J. (Massachusetts Inst. of Tech., Cambridge (USA). 
Center for Transportation Studies). Dec 1979. Contract 
DOT-OS-50240. 77p. NTIS, PC AA05/MF AO1. 

The aim of the study is to identify innovations in the urban 
transportation system which combine in high degree political feasi- 
bility and cost-effectiveness with respect to the most significant 
problems of urban transportation in the United States. 


2538 (PB—80-155336) Performance characteristics of 
1977 Chrysler 318 Cid engine. Final report. Boziuk, J. (De- 
partment of Transportation, Cambridge, MA (USA). Trans- 
portation Systems Center). Feb 1980. 45p. NTIS, 
AA03/MF AOl1. 

Experimental data were obtained in dynamometer tests of a 
1977 Chrysler 318 CID engine to determine fuel consumption and 
emissions (hydrocarbons, carbon monoxide, and oxides of nitrogen) 
at steady-state engine operating modes. The objective of the test 
was to obtain engine performance data for estimating fuel consump- 
tion and emissions for varied engine service and duty and to pro- 
vide basic engine characteristic data required for the TSC Vehicle 
Simulator (VEHSIM). 
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2539 (PB—80-155419) Performance characteristics of 
1977 Ford 300 Cid engine. Final report. Boziuk, J. (Depart- 
ment of Transportation, Cambridge, MA (USA). Transpor- 
tation Systems Center). Feb 1980. 46p. NTIS, PC AA03/ 
MF AOl. 

Experimental data were obtained in dynamometer tests of a 
1977 Ford 300 CID engine to determine fuel consumption and 
emissions (hydrocarbons, carbon monoxide, and oxides of nitrogen) 
at steady-state engine operating modes. The objective of the test 
was to obtain engine performance data for estimating fuel consump- 
tion and emissions for varied engine service and duty and to pro- 
vide basic engine characteristic data required for the TSC Vehicle 
Simulator (VEHSIM). 


2540 (PB—80-155484) Performance characteristics of 
1977 American Motors 304 CID engine. Final report. Boziuk, 
J. (Department of Transportation, Cambridge, MA (USA). 
Transportation Systems Center). Feb 1980. 47p. NTIS, PC 
AA03/MF AOl. 

Experimental data were obtained in dynamometer tests of a 
1977 AM 304 CID engine to determine fuel consumption and emis- 
sions (hydrocarbons, carbon monoxide, and oxides of nitrogen) at 
steady-state engine operating modes. The objective of the test was 
to obtain engine performance data for estimating fuel consumption 
and emissions for varied engine service and duty and to provide 
basic engine characteristic data required for the TSC Vehicle Simu- 
lator (VEHSIM). 


2541 (PB—80-160823) New aviation technologies to the 
year 2000. Working paper. (National Transportation Policy 
Study Commission, Washington, DC (USA)). Oct 1978. 
37p. NTIS, PC AA03/MF AOl1. 

This report investigates new aircraft technologies directed 
particularly at improving fuel efficiency. Specific technological 
areas investigated include: (1) Energy processing and sources; (2) 
Aerodynamics; (3) Propulsion; (4) Structures; and (5) Flight sup- 
port systems. Over the immediate future, it foresees increased use 
of composite materials in both engines and air frames, use of micro 
chip technology, and increased use of electrical systems to replace 
heavy mechanical linkages. Over the long run, breakthroughs in 
such technological areas as laminar flow control and advanced tur- 
boprop propulsion could generate additional significant fuel effi- 
ciencies. 


2542 (PB—80-806284) Travel habits and patterns. 
volume 2. 1974-february, 1980 (citations from the NTIS Data 
Base). Report for 1974-feb 80. Kenton, E. (National Techni- 
cal Information Service, Springfield, VA (USA)). Mar 1980. 
256p. NTIS PC NO1/MF NOI. 

The bibliography is a compilation of references on U.S. 
travel patterns and habits covering mostly urban areas and their va- 
riety of transportation modes. The references deal with modal 
choices, energy use and energy conservation, transit rider behavior, 
ridesharing, car pool usage, paratransit and commuter services, 
work travel patterns, travel demand models, and forecasting. The 
bibliography also contains references on the travel patterns and 
travel habits of the elderly and handicapped persons. (This updated 
bibliography contains 249 abstracts, 48 of which are new entries to 
the previous edition.) 


2543 (UMTA-TRIC—79-1) Urban mass transportation 
abstracts. Volume 6. (Department of Transportation, Wash- 
ington, DC (USA). Office of Transportation Management). 
Dec 1979. 171p. NTIS. 

This is the sixth edition of the Urban Mass Transportation 
Abstracts - a compilation of abstracts of all reports published in 
1979 describing results of various research, development, and dem- 
onstration activities of the Urban Mass Transportation Administra- 
tion (UMTA). This document reflects UMTA's continuing comm- 
mitment to the dissemination of technical report information to 
government, state, and local transportation agencies; private indus- 
try; and the general public. This general reference document is in- 
tended to serve as an index to reports generated under contract to 
UMTA. All reports abstracted in this document can be obtained 
from the NTIS. Each abstract contains an NTIS order number and 
a price code for paper copy. Most reports are also available on mi- 
crofiche. 
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2544 (UMTA-TX—79-1059-1) Trends in Texas transpor- 
tation fuel consumption. Lomax, T.J.; Bullard, D.L.; Chris- 
tiansen, D.L. (Texas A and M Univ., College Station 
(USA). Texas Transportation Inst.). Aug 1979. 8lp. NTIS. 

As a result of the shortages experienced after the 1973 Arab 
Oil Embargo and again in the summer of 1979, considerable atten- 
tion has been focused on energy availability and the relationship be- 
tween transportation and energy. The energy policies developed in 
the next few months may change the manner in which the transpor- 
tation system is allowed to function in the near future. In order for 
decision makers and appropriate officials to fully understand the 
possible effect of energy-related actions on the operation of the 
transportation system, a reliable data base must exist. This report 
documents the more-relevant data relating to transportation in 
Texas. In addition, estimates of past, present, and future transporta- 
tion energy consumption, by mode, in the state are presented. 
These data will form the basis of analyses to be documented in sub- 


sequent project reports. 


2545 (PB—80-151707) Fuel utilization of articulated ve- 
hicles: method of evaluation and data base. Gyenes, L. 
(Transport and Road Research Lab., Crowthorne (UK)). 
[nd]. 37p. NTIS, PC AA03/MF AOl1. 

This report identifies and describes the significant vehicle 
and engine design and operating parameters relevant to articulated 
vehicle fuel consumption and fuel usage for a given amount of 
useful work performed. An evaluation method has been proposed 
and developed and a data base established for use in systematic 
studies of the effect of gross vehicle weight on fuel consumption. A 
range of articulated vehicle options was proposed from 18 to 44 
tons gross weight. The parameters assigned to each vehicle option 
included: unladen weight, rated payload, effective vehicle mass, 
engine, accessory and transmission system characteristics, wind av- 
eraged drag and tire rolling resistance. Test routes were selected 
and driving techniques specified for simulation purposes. An exam- 
ple of the application of the method of evaluation has been given. 
It has been assumed that the transient operating conditions of the 
vehicle can be simulated using steady state operating points from 
engine performance maps and measurements of resistive forces ob- 
tained under steady state vehicle operating conditions. Despite the 
fundamental limitations inherent in these assumptions, the simula- 
tion technique has proved to be a useful method of evaluating the 
relative fuel consumption of heavy articulated vehicles. 
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REFER ALSO TO CITATION(S) 1880, 1896, 1897, 1899, 1901, 1931, 1932, 
1933, 2133, 2422, 2428, 2433, 2494, 2495, 2496, 2507, 2580, 2942 


2546 (BM-IC—8826) Materials recycling: an overview 
of the sixth mineral waste utilization symposium. Bortz, S.A.; 
Higbie, K.B. (IIT Research Inst., Chicago, IL (USA); 
Bureau of Mines, Washington, DC (USA). Div. of Research 
Center Operations). 1980. 163p. Bureau of Mines, Washing- 
ton, DC 

The information presented at the Sixth Mineral Waste Utili- 
zation Symposium cosponsored by the Bureau of Mines, US De- 
partment of the Interior, and the IIT Research Institute is re- 
viewed. Environmental scientists and engineers from nine countries 
participated in the symposium, which was held May 2-3, 1978, at 
the Chicago campus of IIT Research Institute. The 56 papers pre- 
sented on the reclamation and recycling of mining and méneral 
wastes, municipal solid waste, industrial wastes, and scrap metal are 
summarized herein. 


2547 (CONF-7903123—, pp 117-124) Materials science 
and technology for more-energy-efficient mining, processing, 
and recycling. Altenpohl, D. (Swiss Aluminium Ltd., 
Zurich, Switzerland); Rampacek, C.; Kirby, R.C. 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

The 40 participants in this workshop dealt with five topics: 
mining hard rock; beneficiation; unconventional resources; metal 
production processes; and recycling material wastes. Perhaps the 
most-difficult problem encountered throughout was keeping the 
participants’ thoughts focused on energy efficiency and conserva- 
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tion so they did not stray to unrelated technical matters concerned 
with the topics under consideration. Nevertheless, there was an ex- 
cellent exchange of ideas, opinions and views in each of the ses- 
sions, which contributed to a better mutual understanding of some 
of the energy-related problems associated with each subject. How- 
ever, a number of participants attached less importance to develop- 
ing energy-efficient systems than they did to the economic aspects 
of the processes under consideration. 


2548 (CONF-7903123—, pp 151-154) Materials science 
and technology for more-energy-efficient manufacturing. Mat- 
tice, J. (Wright-Patterson Air Force Base, OH); Berg, C.A.; 
Cellarosi, M. 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

A major theme emerging at this workshop was that the fun- 
damental concern of manufacturing technology is the total cost of 
production. The increasing prices of energy impose additional 
direct and indirect costs on production. For example, direct costs 
for energy in manufacturing include heating, ventilating, and air 
conditioning (HVAC) of manufacturing space and indirect costs in- 
clude the costs of energy required to process excess materials now 
required in manufacturing. It was emphasized that efforts to reduce 
the direct consumption of energy must be pursued vigorously; how- 
ever, it was also emphasized that the costs of energy should not be 
considered in isolation from other costs of manufacturing. Compre- 
hensive efforts to reduce total costs of manufacturing are required 
as a means of reducing both the direct and the indirect require- 
ments for energy. The indirect requirements for energy (e.g., in 
waste material) are often far more significant than the direct ones. 
Technical measures to affect the direct use of energy in manufac- 
turing were discussed extensively. 


2549 (CONF-7903123—, pp 155-159) Science and tech- 
nology for energy-efficient materials from renewable re- 
sources. Youngs, R. (Forest Products Lab., Madison, WI); 
Bethel, J.; Flores-Rodas, M.A. 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

This workshop dealt with the interaction of energy and ma- 
terials in the context of renewable resources, with emphasis on 
wood. Wood is a significant renewable resource comprising 95% of 
the world’s output of renewable industrial materials. The discussion 
centered around presentations dealing with the supply and renew- 
ability of renewable materials, and various aspects of materials - 
energy interactions in processing and use. Summary remarks are in- 
cluded on: energy efficiency in processing and use; conservation; 
inventory data; technology for economical harvesting and transpor- 
tation; environmental regulations; and unapplied technology. 


2550 (CONF-7903123—, pp 185-186) Lessons from the 
Congress: conceptual and technical. Cohen, M. (Massachu- 
setts Inst. of Tech., Cambridge). 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 

It has only been during the last few years that society has 
become aware of energy problems. The energy requirements were 
generally ignored until the sudden price rise in Middle East oil 
highlighted the basic role of energy in human affairs. The interplay 
of materials and energy in response to pressing human needs is ex- 
amined at this Congress. The workshops disclosed an extremely 
broad spectrum of opportunities for making, fabricating, and using 
materials with reduced energy consumption; generating energy 
with less expensive or waste materials; and improving the efficien- 
cy, reliability, safety, and cost-effectiveness of virtually all high- 
technology energy-conversion schemes. It is seen that energy is but 
one of the cost factors that enters into decisions around the materi- 
als cycle. 


2551 (CONF-7903123—, pp 513-521) Recent energy- 
saving trends in materials processing. Laurila, E. (Academy 
of Finland, Porvoo). 1980. 

From International congress on materials aspects of world 


energy needs; Reston, VA, USA (26 Mar 1979). 
Professor Laurila notes that Finland is a country of few 


energy resources and costly energy and, hence, has always striven 
for energy-efficient technologies. He says that Finnish industry, in- 
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cluding mining, has a long tradition in energy-saving solutions - 
point to the Outokumpu flame melting process for copper ores as 
the best-known achievement. He cites the achievements of Profes- 
sor Hukki, Finland's leading scientist in mineral technology, in ore 
dressing and the emphasis on efficiency; he further elaborates 
Hukki’'s work in two sections: (1) the key for energy-efficient grind- 
ing - two-stage hydraulic classification: and (2) two-step pneumatic 
classification. Further, Finnish accomplishments discussed include: 
dry processes in concentration techniques; giant flotation cells; 
dewatering techniques; concentration of weekly magnetic materials 
with high-intensity permanent-magnet separators; and optimization 
of mineral-processing systems. 


2552 (DOE/BC/10089—1) Acid sludge utilization. 
Suarez, M. (Peak Oil Co., Tampa, FL (USA)). Sep 1980. 
Contract AC19-79BC10089. 35p. NTIS, PC A03/MF AOI. 

The Peak Oil Company of Tampa, Florida, in cooperation 
with the United States Department of Energy, has completed an 
initial study for the incorporation of acid-sludge derived from the 
rerefining of used lubricating oil into a useful and salable building 
material. Both bricks and paving materials have been produced 
using a formulation developed by Peak. Equipment has been de- 
signed and constructed for the specific purpose of preparing emul- 
sions containing the acid-sludge, which is a vital ingredient in the 
final formulation. Testing of products obtained from these initial ef- 
forts shows that the acid in the sludge has been effectively neutral- 
ized and that heavy metals are not leached from the bricks or 
paving material in normal testing. While some properties of the 
building materials that incorporate the acid-sludge by-product are 
below standards for clay and shale brick, uses are defined for the 
product as is, and there is some promise of eventual production of 
building materials that meet all specifications for competitive mate- 
rials. Initial cost estimations are encouraging, indicating that a 
profit can be derived by converting a hazardous and noxious by- 
product of rerefining to a construction material. Acid-sludge has 
presented a complex and costly disposal problem to the industry re- 
sulting in a serious depletion in the capacity for rerefining used lu- 
bricating oil. 


2553 (DOE/CS/40174—01) Ceramic heat recuperators 
for industrial heat recovery. (GTE Products Corp., 
Towanda, PA (USA); PAR Enterprises, Inc., Fairfax, VA 
(USA)). May 1980. Contract AC01-76CS40174. 148p. NTIS, 
PC AO7/MF AOl. ,~ 

Results are presented from a continuing program whose pur- 
pose is to demonstrate the technical and economic feasibility of 
using ceramic heat recuperators for industrial heat recovery. The 
information presented can be used by engineers in industry to 
evaluate their specific furnace applications and to estimate the tech- 
nical requirements and economic benefits from the use of ceramic 
heat recuperators. Chapter 2 presents methods that can be used to 
estimate the amount of energy savings by recuperation. Chapter 3 
gives a brief background in heat exchanger design theory so that 
the reader can understand the procedures involved in designing and 
sizing heat exchangers for a given application. The specific GTE 
core design and the recuperator fabrication, housing and installation 
are discussed in Chapter 4. The demonstration project results are 
presented in Chapter 5. Each demonstration is described and the re- 
sults, economics and problem areas discussed. The Appendices pro- 
vide details that will allow the engineer in industry to select a core, 
size a heat exchanger, calculate the performance, determine energy 
saved and estimate the economics of using a ceramic recuperator 
for a specific industrial application. (LCL) 


2554 (DOE/ET/11348—T1) Enhancement of heat trans- 
fer in waste-heat heat exchangers. (United Technologies Re- 
search Center, East Hartford, CT (USA)). Jul 1980. Con- 
tract ACO3-77ET11348. 64p. NTIS, PC A04/MF AO1. 

The Fluidfire shallow fluidized bed heat transfer facility was 
modified during this program to give increased air flow capacity 
and to allow testing with different distributor plates and with two- 
stage heat exchangers. Tests were conducted using this heat trans- 
fer facility to investigate the effect of reduced distributor plate 
pressure loss and amount and type of bed material on the heat 
transfer performance of a single-stage fluidized bed heat exchanger. 
Elutriation from the bed was measured for different bed materials 
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and distributor plates; alternate heat exchanger surfaces having dif- 
ferent fin spacings were also tested. Two types of two-stage fluid- 
ized bed heat exchangers were tested: one having a baffle (having 
almost no pressure loss) located between the stages and which al- 
lowed bed material to recirculate between upper and lower beds; 
the second having two distributor plates in series with no recircula- 
tion of the bed material. The results obtained in the experimental 
program were used in conceptual design studies of multi-stage 
fluidized bed heat exchangers for waste heat recovery from diesel 
engine exhaust gases. Information was obtained from the literature 
and from diesel engine manufacturers to determine allowable diesel 
engine operating back pressures. The costs were estimated for two- 
and three-stage designs and were compared with costs obtained 
previously for single-stage fluidized bed and conventional heat ex- 
changer designs. 


2555 (DOE/NASA/0030—80/3) Cogeneration Technol- 
ogy Alternatives Study (CTAS). United Technologies Corpo- 
ration final report. Volume III: energy conversion system 
characteristics. (United Technologies Corp., South Windsor, 
CT (USA). Power Systems Div.). Jan 1980. Contract AI01- 
77ET13111. 283p. NTIS, PC A1l3/MF AOl1. 

The Cogeneration Technology Alternatives Study (CTAS) 
provides data and information in the area of advanced energy con- 
version systems for industrial cogeneration applications in the 1985- 
2000 time period. Six current and thirty-six advanced energy con- 
version systems were defined and combined with appropriate bal- 
ance-of-plant equipment. Twenty-six industrial processes were se- 
lected from among the high energy consuming industries to serve 
as a framework for the study. Each conversion system was ana- 
lyzed as a cogenerator with each industrial plant. Fuel consump- 
tion, costs, and environmental intrusion were evaluated and com- 
pared to corresponding traditional values. Various cogeneration 
strategies were analyzed and both topping and bottoming (using in- 
dustrial by-product heat) applications were included. The advanced 
energy conversion technologies indicated reduced fuel consump- 
tion, costs, and emissions. Typically fuel energy savings of 10 to 
25% were predicted compared to traditional on-site furnaces and 
utility electricity. With the variety of industrial requirements, each 
advanced technology had attractive applications. Overall, fuel cells 
indicated the greatest fuel energy savings and emission reductions. 
Gas turbines and combined cycles indicated high overall annual 
cost savings. Steam turbines and gas turbines produced high esti- 
mated returns. In some applications, diesels were most efficient. 
The advanced technologies used coal-derived fuels, or coal with 
advanced fluid bed combustion or on-site gasification systems. This 
volume presents data and information for both current and ad- 
vanced energy conversion technologies. Included for each are sche- 
matic and physical descriptions, performance data, equipment cost 
estimates, and predicted emissions. In addition technical develop- 
ments are identified which are needed to achieve commercialization 
in the 1985-2000 period. 


2556 (DOE/NASA/0030—80/5) Cogeneration technol- 
ogy alternatives study (CTAS). Volume V. Analytic approach 
and results. Final report. (United Technologies Corp., South 
Windsor, CT (USA). Power Systems Div.). Jan 1980. Con- 
tract ATO1-77ET13111. 177p. (NASA-CR—159763; UTC- 
FCR—1333). NTIS, PC A09/MF AO1. 

The Cogeneration Technology Altenatives Study (CTAS) 
provides data and information in the area of advanced energy con- 
version systems for industrial cogeneration applications in the 1985 
to 2000 time period. Six current and thirty-six advanced energy 
conversion systems were defined and combined with appropriate 
balance-of-plant equipment. Twenty-six industrial processes were 
selected from among the high energy consuming industries to serve 
as a frame work for the study. Each conversion system was ana- 
lyzed as a cogenerator with each industrial plant. Fuel consump- 
tion, costs, and environmental intrusion were evaluated and com- 
pared to corresponding traditional values. Various cogeneration 
strategies were analyzed and both topping and bottoming (using in- 
dustrial by-product heat) applications were included. The advanced 
energy conversion technologies indicated reduced fuel consump- 
tion, costs, and emissions. Typically fuel energy savings of 10 to 
25% were predicted compared to traditional on-site furnaces and 
utility electricity. With the variety of industrial requirements, each 
advanced technology had attractive applications. Overall, fuel cells 
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indicated the greatest fuel energy savings and emission reductions. 
Gas turbines and combined cycles indicated high overall annual 
cost savings. Steam turbines and gas turbines produced high esti- 
mated returns. In some applications, diesels were most efficient. 
The advanced technologies used coal-derived fuels, or coal with 
advanced fluid bed combustion or on-site gasification systems. A 
description of the analysis employed and the results obtained are 
presented. 


2557 (DOE/NASA/0031—80/3) Cogeneration Technol- 
ogy Alternatives Study (CTAS). General Electric Company 
final report. Volume III: industrial processes. Palmer, W.B.; 
Gerlaugh, H.E.; Priestley, R.R. (General Electric Co., 
Schenectady, NY (USA)). Apr 1980. Contract AIO1- 
77ET13111. 4799p. (NASA-CR—159767). NTIS, PC A21/ 
MF AOI. 

Large savings can be made in industry by cogenerating elec- 
tric power and process heat in single energy conversion systems 
rather than separately in utility plants and in process boilers. This 
study examines the use of various advanced energy conversion sys- 
tems and compares them with each other and with current technol- 
ogy systems for their savings in fuel energy, costs, and emissions in 
individual plants and on a national level. About fifty industrial 
processes from the largest energy consuming sectors were used as a 
basis for matching a similar number of energy conversion systems 
that are considered as candidate which can be made available by 
the 1985 to 2000 time period. The sectors considered included food, 
textiles, lumber, paper, chemicals, petroleum, glass, and primary 
metals. The energy conversion systems included steam and gas tur- 
bines, diesels, thermionics, Stirling, closed-cycle and steam injected 
gas turbines, and fuel cells. Fuels considered were coal, both coal 
and petroleum-based residual and distillate liquid fuels, and low Btu 
gas obtained through the on-site gasification of coal. An attempt 
was made to use consistent assumptions and a consistent set of 
groundrules specified by NASA for determining performance and 
cost. Volume III contains data and narrative descriptions of the 
over 50 industrial processes from the food; paper; chemical; petro- 
leum refining; stone, clay, and glass; and primary metal sections 
studied in CTAS. Several processes were also included from tex- 
tiles and wood products. 


2558 (DOE/NASA/0031—80/6(Pt.2)) Cogeneration 
technology alternatives study (CTAS). Volume VI. Computer 
data. Part 2. Residual-fired nocogeneration process boiler. 
Final report. Knightly, W.F. (General Electric Co., Schen- 
ectady, NY (USA). Corporate Research and Development 
Dept.). May 1980. Contract AI01-77ET13111. 297p. 
(NASA-CR—159770). NTIS, PC A1l3/MF AO1. 

Large savings can be made in industry by cogenerating elec- 
tric power and process heat in single energy conversion systems 
rather than separately in utility plants and in process boilers. This 
study examines the use of various advanced energy conversion sys- 
tems and compares them with each other and with current technol- 
ogy systems for their savings in fuel energy, costs, and emissions in 
individual plants and on a national level. About fifty industrial 
processes from the largest energy consuming sectors were used as a 
basis for matching a similar number of energy conversion systems 
that are considered as candidate which can be made available by 
the 1985 to 2000 time period. The sectors considered included food 
textiles, lumber, paper, chemicals, petroleum, glass, and primary 
metals. The energy conversion systems included steam and gas tur- 
bines, diesels, thermionics, Stirling, closed-cycle and steam injected 
gas turbines, and fuel cells. Fuels considered were coal, both coal 
and petroleum-based residual and distillate liquid fuels, and low Btu 
gas obtained through the on-site gasification of coal. An attempt 
was made to use consistent assumptions and a consistent set of 
groundrules specified by NASA for determining performance and 
cost. Volume VI contains computer generated reports of the fuel 
consumption and savings, capital costs, economics and emissions of 
the cogeneration energy conversion systems (ECS’s) heat and 
power matched to the individual industrial processes. National fuel 
and emissions savings are also reported for each ECS assuming it 
alone is implemented. Two nocogeneration base cases are included: 
coal-fired and residual-fired process boilers. 
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2559 (DOE/NASA/0096—1) Thermal energy storage 
systems using fluidized bed heat exchangers. Weast, T.; Shan- 
non, L. (Midwest Research Inst., Kansas City, MO (USA)). 
Jun 1980. Contract AI01-77ET26945. 215p. (NASA-CR— 
159868). NTIS, PC A10/MF AOl1. 

The purpose of this study was to conduct a technical and 
economical assessment of the use of fluid bed heat exchangers 
(FBHX) for Thermal Energy Storage (TES) in applications having 
potential for waste heat recovery. A large number of industrial 
processes and solar power generation were considered to determine 
the applicability of a FBHX for TES. The potential applications 
were grouped on a unit operations basis so that if the system was 
applicable to one industry it may also be adaptable to other indus- 
tries having similar unit operations. The rotary cement kiln and the 
electric arc furnace were chosen for evaluation using a variety of 
screening criteria. Numerous potential FBHX configurations were 
evaluated to identify the most effective types for TES systems and 
ranked according to operating parameters such as efficiency of heat 
recovery, heat transfer rate, system pressure drop, environmental 
proolems, stability of bed operation, etc. In order to maximize the 
system’s effectiveness while minimizing parasitic power require- 
ments, multistage shallow bed FBHX's operating with high tem- 
perature differences were identified as the most suitable for TES 
applications. The technical feasibility of FBHX for TES systems 
has been verified by analysis of the two selected conceptual sys- 
tems. Each technical evaluation included establishing a plant proc- 
ess flow configuration, an operational scenario, a preliminary 
FBHX/TES design, and parametric analysis. A computer model 
was developed to determine the effects of the number of stages, gas 
temperatures, gas flows, bed materials, charge and discharge times, 
and parasitic power required for operation. 


2560 (EUR—6792-EN) Comparative study of rotating 
regenerators and heat-pipe heat exchangers. Final report. 
Macmichael, D.B.A; Reay, D.A. Foster, E.L. (International 
Research and Development Co. Ltd., Fossway (UK)). 1980. 
34p. NTIS (US Sales Only), PC A03/MF AOl. 

The aim of this research was to make a comparison between 
two types of heat exchangers operating in a practical environment. 
The heat wheel (rotating regenerator) and the heat pipe heat ex- 
changer were intended to have efficiencies of between 60 and 80% 
and would be observed for fouling, efficiency and convenience, 
while operating on a Terylene drying/setting oven. A heat wheel 
has been purchased and installed for air-to-air heat recovery on a 
Terylene fiber drying and setting oven. At the same time a heat 
pipe heat exchanger was prepared and tested under controlled con- 
ditions. For different reasons, neither of the heat exchangers at- 
tained their rated conditions, but valuable conclusions resulted from 
this study. It was concluded that recuperative energy conservation 
is technically and economically feasible, provided that attention is 
paid to the problems of air flow control and minimizing installation 
costs. It was also realized that a good saving could be made by 
paying attention to stray leaks from the oven and by reducing the 
exhaust air flow from the setting sections. On the question of com- 
parative performance of the two heat exchangers it is not possible 
to propose that one type is preferable to the other, although the 
heat wheel created more problems in respect of maintaining air- 
flow. 


2561 (ORAU/IEA—80-12(M)) Cost-energy dynamics: 
an engineering-economic basis for industrial energy conserva- 
tion policies. Phung, D.L.; van Gool, W. (Oak Ridge Asso- 
ciated Universities, Inc., TN (USA). Inst. for Energy Anal- 
ysis). Oct 1980. Contract AC05-76OR00033. 41p. NTIS, PC 
A03/MF AO1. 

This paper develops a theory called cost-energy dynamics 
that can be used to shape policies for industrial energy conserva- 
tion. The theory is built on two relationships commonly observed 
in process engineering: cost varies as a positive power function of 
system size and complexity, whereas energy consumption varies as 
a negative power function of the same attributes. These functions, 
rooted in thermodynamics, may be combined to yield a technologi- 
cal parameter (denoted c) that can be determined for each unit 
process. The lower the value of c, the greater the energy savings 
may be for a given expenditure. Cost-energy dynamics ranks 
energy-conservation potentials of industrial processes by the tech- 
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nology parameter c, aggregates energy consumption by unit proc- 
esses, accounts for energy embodied in the investment, considers 
the trade-offs between cost and energy, and distinguishes bases for 
decision making in the public and private sectors. Five unit process- 
es are used to represent the US manufacturing industry. The aggre- 
gated technology parameter for industry is determined to be about 
3.5 and decreasing. This value and the data on existing energy con- 
sumption identify energy-conservation potentials and extra capital- 
investment requirements. They also contribute to projections of 
future energy use. Several public-policy tools are evaluated for 
their effectiveness in stimulating energy conservation. 


2562 (PB—80-141013) Bituminous concrete plant dust 
collection system; effects of using recovered dust in paving 
mix. Final report. Ward, R.G.; McDougal, J.M. (West Vir- 
ginia Dept. of Highways, Charleston (USA)). Dec 1979. 
45p. NTIS, PC AA03/MF AOI. 

Samples of dust were obtained from 16 bituminous concrete 
mixing plants that use bag house dust collecting systems. The pur- 
pose of the study was to determine the effects of using the recov- 
ered dust in the paving mix. The physical properties of the dust 
were studied and the properties of paving mixes containing the dust 
were determined. It was concluded that the dust can be used in 
paving mixes in controlled quantities, but that both quantity and 
particle size should be closely controlled. 


2563 (PB—80-145154) Replacing fossil fuels with saw- 
mill residues in B.C. lumber kilns. Mackay, J.F.G.; Nielson, 
R.W.; Bramhall, G. (Forintek Canada Corp., Vancouver, 
British Columbia. Western Forest Products Lab.). Oct 1979. 
27p. NTIS, PC A03/MF AOl1. 

This report draws together some important information of 
significant interest to sawmill owners and managers in regard to re- 
ducing energy costs in lumber drying by burning sawmill residues 
instead of fossil fuels. The report is presented in two parts; Part 1 -- 
Reviews the presently existing situation in British Columbia with 
regard to numbers of kilns and the fuels used; Discusses the availa- 
ble alternate sawmill residue fuels; Identifies and comments briefly 
on those wood-waste energy conversion systems that have been de- 
veloped to, or close to, a proven state; and Describes the applicabil- 
ity of the Forest Industry Renewable Energy (FIRE) program of 
Energy, Mines and Resources Canada to sawmills that can convert 
from fossil fuels; Part 2 -- provides economic analyses that include 
the above factors to indicate possible returns on investment and 
payback periods. 


2564 (PB—80-149545) Energy management for industri- 
al operations. (Minnesota Energy Agency, St. Paul (USA)). 
Oct 1976. 47p. NTIS, PC A03/MF AO1. 

This handbook contains a large number of practical, energy 
conserving suggestions covering industrial plant operations and 
management. It is designed to be helpful both to managers and op- 
erators of industrial processing plants--large and small. 


2565 (PB—80-150576) Minnesota guide to waste heat 
recovery for industrial, commercial and institutional organiza- 
tions. (Minnesota Energy Agency, St. Paul (USA)). Aug 
1979. 46p. NTIS, PC A03/MF AOl1. 

This manual is an introduction to the technology of waste 
heat recovery and is intended as a useful guide in making initial 
evaluations of potential waste heat recovery projects. It provides 
the basic information necessary to identify potential sources of 
waste heat, select equipment that is the most efficient for the partic- 
ular application, and evaluate the economics of the investment. In- 
cluded are: examples of common waste heat sources, suggestions 
for appropriate equipment based on source temperature and other 
characteristics, detailed information on particular types of recovery 
equipment with case studies of where the equipment has proven 
successful, listings of contacts and references for more information 
on each particular subject, a list of Midwest manufacturers of heat 
recovery equipment. 


2566 (PB—80-150584) Lime treatment of incinerator 
residue for road base construction. Final report 1962-77. 
Gnaedinger, J.P. (Soil Testing Services, Inc., Northbrook, 
IL (USA)). Sep 1978. Contract DOT-FH-11-8128. 98p. 
NTIS, PC AA05/MF AOI. 
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Extensive laboratory testing was performed on mixtures of 
incinerator residue and four types of admixtures. Following the lab- 
oratory testing program, a mixture of incinerator residue and waste 
lime was utilized as base course for an entranceway and parking 
area on the south side of a building. On the north side of the build- 
ing, a conventional entranceway and parking area was constructed 
using dolomitic limestone as the base material. The performance of 
the two pavements was visually observed for a period of 2-1/2 
years. During this observation time, both pavements showed satis- 
factory service and approximately the same amount of distress. The 
results of the laboratory testing show that properly burnt inciner- 
ator residue when mixed with a lime admixture and compacted 
gains compressive strength with time. California Bearing Ratios 
equal to or greater than the maximum values expected for crushed 
stone and gravel result from the residue-lime mixtures. Variations in 
the composition of the residue do not appear to significantly affect 
the strength developed in the residue-lime mixtures and this materi- 
al appears to be less sensitive to variations in the dry density in 
place. Incinerator residue-lime base material appears to be economi- 
cally competitive with other base materials, results in a solid waste 
recycling and conserves the energy required to dispose of the resi- 
due and produce alternative bases. 


2567 (PB—80-150881) Population and characteristics of 
industrial/commercial boilers in the U.S. Final report Mar 
78-May 79. Devitt, T.; Spaite, P.; Gibbs, L. (PEDCO-Envi- 
ronmental, Inc., Cincinnati, OH (USA)). Aug 1979. Con- 
tract EPA-68-02-2603. 452p. NTIS, PC A20/MF AOI. 

The report describes a study of boiler population and char- 
acteristics, fuel consumption, emissions, and boiler costs that pro- 
vides a basis from which a broader study of overall environmental 
impacts of non-utility boilers can be made. 


2568 (XN-RT—12(Vol.1)) Oak Ridge Geseous Diffusion 
Plant reject heat study. Volume I. Introduction and summary. 
Final report. (Exxon Nuclear Co., Inc., Richland, WA 


(USA)). Sep 1978. Contract ACOS-770R05559. 199p. NTIS, 


PC A09/MF AO! 

A study has been performed to evaluate potential uses for 
the 1440 megawatts of heat being rejected in the form of 140°F 
water by ORGDP. Over 200 uses were evaluated in the process in- 
dustries, in district heating, in electrical generation, in agriculture, 
and in aquaculture. Seven applications were selected for conceptual 
design and detailed economic analysis: catfish farming, prawns 
framing, greenhouses, methanol-from-coal production, salt refining, 
textile finishing, and district heating. Only three (3) were adjusted 
to be both energy conservative and economically feasible: a five- 
acre bedding plant greenhouse, a 15,000 lb/h cotton finishing plant, 
and district heating systems for selected parts of Knoxville and Oak 
Ridge. A system comprised of district heating, a textile finishing 
plant, and a greenhouse complex would have a capital cost of ap- 
proximately $700,000,000 in 1978 dollars. Design, procurement and 
construction would span a four year period except for district heat- 
ing retrofit efforts which could extend an additional two years. 


2569 (XN-RT—12(Vol.3)) Oak Ridge Gaseous Diffusion 
Plant reject heat study. Volume III. Conceptual designs and 
economic analyses. Final report. (Exxon Nuclear Co., Inc., 
Richland, WA (USA)). Sep 1978. Contract AC05- 
77OR05559. 495p. NTIS, PC AD1/MF AOl. 

Conceptual designs and capital and operating cost estimates 
were developed and detailed economics analyses were conducted 
for seven potential applications for ORGDP reject heat: green- 
houses, catfish farm, prawn farm, textile finishing plant, methanol- 
from-coal, salt production from brine evaporation, and district heat- 
ing. The economic analysis indicates that only three of the seven 
applied (greenhouses, textile finishing plants, and district heating) 
warrant further evaluation. 


2570 (XN-RT—12(Vol.4)) Oak Ridge Gaseous Diffusion 
Plant reject heat study. Volume IV. Best system and imple- 
mentation. Final report. (Exxon Nuclear Co., Inc., Richland, 
WA (USA)). Sep 1978. Contract AC05-770R5559. 98p. 
NTIS, PC A05/MF AOlI. 

On the basis of the engineering and economic studies de- 
scribed previously in this report, a system for using approximately 
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20% average (28% peak) of the ORGDP reject heat has been pro- 
posed. The system consists of two subsystems. One subsystem is a 
district heating system for Oak Ridge and Knoxville, Tennessee; 
this subsystem also supplies heat to a greenhouse installation. The 
other subsystem consists of a textile plant which is supplied with 
steam from heat pumps using the ORGDP water. In this volume of 
the report, the selected system and its functional details are present- 
ed, the requirements for constructing the system are described, and 
the associated work plan is presented. 


2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) Cogener- 
ation Technology Alternatives Study (CTAS). General Elec- 
tric Company final report. Volume VI: computer data. Part 1: 
coal-fired nocogeneration process boiler. Knightly, W.F. 
(General Electric Co., Schenectady, NY (USA). Corporate 
Research and Development Dept.). May 1980. Contract 
AI01-77ET13111. 482p. (NASA-CR_-159770(Pt. 1)(Sect.A)). 
NTIS, PC A21/MF AOl1. 

Large savings can be made in industry by cogenerating elec- 
tric power and process heat in single energy conversion systems 
rather than separately in utility plants and in process boilers. This 
study examines the use of various advanced energy conversion sys- 
tems and compares them with each other and with current technol- 
ogy systems for their savings in fuel energy, costs, and emissions in 
individual plants and on a national level. About fifty industrial 
processes from the largest energy consuming sectors were used as a 
basis for matching a similar number of energy conversion systems 
that are considered as candidates which can be made available by 
the 1985 to 2000 time period. The sectors considered included 
foods, textiles, lumber, paper, chemicals, petroleum, glass, and pri- 
mary metals. The energy conversion systems included steam and 
gas turbines, diesels, thermionics, Stirling, closed-cycle and steam 
injected gas turbines, and fuel cells. Fuels considered were coal, 
both coal and petroleum-based residual and distillate liquid fuels, 
and low Btu gas obtained through the on-site gasification of coal. 
An attempt was made to use consistent assumptions and a consist- 
ent set of groundrules specified by NASA for determining perform- 
ance and cost. Volume VI contains computer generated reports of 
the fuel consumption and savings, capital costs, economics and 
emissions of the cogeneration energy conversion systems (ECS’s) 
heat and power matched to the individual industrial processes. Na- 
tional fuel and emissions savings are also reported for each ECS as- 
suming it alone is implemented. Two nocogeneration base cases are 
included: coal-fired and residual-fired process boilers. 


2572 (DOE/NASA/0031—80/6(Pt.1)(Sect.B)) Cogener- 
ation Technology Alternatives Study (CTAS). General Elec- 
tric Company final report. Volume VI: computer data. Part 1: 
coal-fired nocogeneration process boiler. Knightly, W.F. 
(General Electric Co., Schenectady, NY (USA). Corporate 
Research and Development Dept.). May 1980. Contract 
AI01-77ET13111. 476p. (NASA-CR—159770(Pt. 1)(Sect.B)). 
NTIS, PC A21/MF AOl. 

Large savings can be made in industry by cogenerating elec- 
tric power and process heat in single energy conversion systems 
rather than separately in utility plants and in process boilers. This 
study examines the use of various advanced energy conversion sys- 
tems and compares them with each other and with current technol- 
ogy systems for their savings in fuel energy, costs, and emissions in 
individual plants and on a national level. About fifty industrial 
processes from the largest energy consuming sectors were used as a 
basis for matching a similar number of energy conversion systems 
that are considered as candidates which can be made available by 
the 1985 to 2000 time period. The sectors considered included 
foods, textiles, lumber, paper, chemicals, petroleum, glass, and pri- 
mary metals. The energy conversion systems included steam and 
gas turbines, diesels, thermionics, Stirling, closed-cycle and steam 
injected gas turbines, and fuel cells. Fuels considered were coal, 
both coal and petroleum-based residual and distillate liquid fuels, 
and low Btu gas obtained through the on-site gasification of coal. 
An attempt was made to use consistent assumptions and a consist- 
ent set of groundrules specified by NASA for determining perform- 
ance and cost. Volume VI contains computer generated reports of 
the fuel consumption and savings, capital costs, economics and 
emissions of the cogeneration energy conversion systems (ECS's) 
heat and power matched to the individual industrial processes. Na- 
tional fuel and emissions savings are also reported for each ECS as- 
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suming it alone is implemented. Two nocogeneration base cases are 
included: coal-fired and residual-fired process boilers. 


2573 Analysis of energy utilization in spinach process- 
ing. Chhinnan, M.S. (Univ. of Georgia Experiment Station, 
Experiment); Singh, R.P.; Pedersen, L.D.; Carroad, P.A.; 
Rose, W.W.; Jacob, N. L. Trans. ASAE (Am. Soc. Agric. 
Eng.); 23: No. 2, 503-507(Mar 1980). 

The equipment and methods used to monitor the electrical 
and thermal energy consumed in various unit operations in a spin- 
ach processing plant are described and the results of a processing 
plant energy audit are presented. It is concluded that it requires 6.5 
MJ of natural gas and fuel oil and 0.072 MJ of electric power to 
process one kg of new spinach; the energy intensive operations in 
spinach processing are associated with exhaust boxes, blanchers, 
and retorts; uniform product flow through the canning line is essen- 
tial to energy conservation; and design improvements are needed 
for the blancher, exhaust box, and retort. (LCL) 


2574 Energy accounting in canning tomato products. 
Singh, R.P.; Carroad, P.A.; Chhinnan, M.S.; Rose, W.W.; 
Jacob, N.L. (Univ. of California, Davis). J. Food Sci.; 45 
No. 3, 735-739(1980). 

An energy accounting method was used to determine energy 
consumption in various unit operations in canning tomato juice, 
wholepeeled tomatoes, and tomato paste. Data on steam and elec- 
tric consumption were obtained from a canning plant with the use 
of steam flow meters and electric transducers. Unit operations asso- 
ciated with the following equipment were investigated: crushers, 
hot-break heaters, pulpers, finishers, lye-bath peelers, evaporators, 
and retorts. The average thermal and electrical energy intensities of 
canning tomato products were 538 Btu and 0.0126 kWh per pound 
of tomatoes received, respectively. Energy intensive operations 
were identified as those associated with hot-break heaters, lye-bath 
peelers, evaporators, and retorts. 


2575 Energy use quantification in the canning of cling- 
stone peaches. Carroad, P.A. (Univ. of California, weer 
Singh, R.P.; Chhinnan, M.S.; Jacob, N.L.; Rose, W.W. 
Food Sci.; 45: No. 3, 723- 725(1980). 

Thermal and electrical energy usages in a California cling- 
stone peach cannery were monitored to establish energy consump- 
tion levels and to identify energy intensive unit operations. Repre- 
sentative processing lines were instrumented with orifice plates for 
steam flow measurements and with electric watt transducers for 
electrical power monitoring to yield actual consumption values. 
Steam use in the lye peelers and retorts accounted for 98% of all 
energy consumed, indicating that further examination of these oper- 
ations for modification or equipment redesign should be a first pri- 
ority for energy conservation. Pumping of liquids and dry convey- 
ing of fruit and waste material accounted for 61% of all electrical 
energy use. Electrical energy use amounted to only 2% of the total 
energy used, however, on an equivalent fossil fuel use basis. 


2576 (PB—80-806110) Energy production and consump- 
tion in the paper industry (citations from the Institute of 
Paper Chemistry). Weiner, J.; Roth, L. (Institute of Paper 
Chemistry, Appleton, WI (USA)). [nd]. 285p. NTIS PC 
NOl. 


Methods of producing energy such as steam turbine and gas 
turbine generators, electrical power generators, and nuclear steam 
generators are covered. Power requirements for machinery used in 
pulping and papermaking are discussed. (Contains 976 abstracts) 


3206 Municipalities And Community Systems 


2577 (ANL/CNSV-TM—43) Community energy audit- 
ing: experience with the comprehensive community energy 
management program. Moore, J.L.; Berger, D.A.; Rubin, 
C.B.; Hutchinson, P.A. Sr.; Griggs, H.M. (Argonne Nation- 
al Lab., IL (USA)). Sep 1980. Contract W-31-109-ENG-38. 
107p. NTIS, PC A06/MF AOl1. 

The report provides local officials and staff with information 
on lessons from the audit, projection, and general planning experi- 
ences of the Comprehensive Community Energy Management Pro- 
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gram (CCEMP) communities and provides ANL and US DOE 
with information useful to the further development of local energy 
management planning methods. In keeping with the objectives, the 
report is organized into the following sections: Section II presents 
the evaluation issues and key findings based on the communities’ 
experiences from Spring of 1979 to approximately March of 1980; 
Section III gives an organized review of experience of communities 
in applying the detailed audit methodology for estimating current 
community energy consumption and projecting future consumption 
and supply; Section IV provides a preliminary assessment of how 
audit information is being used in other CCEMP tasks; Section V 
presents an organized review of preliminary lessons from develop- 
ment of the community planning processes; and Section VI pro- 
vides preliminary conclusions on the audit and planning methodolo- 
gy. (MCW) 


2578 (COO—4455-3) Anaerobic biological treatment of 
liquid wastes from pyrolysis processes. Final report. Dague, 
R.R. (Iowa Univ., Iowa City (USA)). Sep 1980. Contract 
AS02-77CS20067. 241p. NTIS, PC Al1/MF AOl1. 

The purpose of this research was to evaluate both suspended 
and attached growth anaerobic biological processes for application 
to the PUROX liquid wastes. Experiments with the two processes 
are described in detail. It was found that, once acclimated to the 
PUROX wastes, the suspended growth anaerobic biological systems 
were able to remove 70% of the COD of the pyrolysis wastes. As 
with the suspended growth units, it was necessary to acclimate the 
attached growth reactors to the pyrolysis wastes. It was found that 
the maximum rate of feed of pyrolysis wastes without inhibition 
was approximately 30% on a COD basis (22.2% on a volume 
basis). Under equilibrium operational conditions, it was estimated 
that the anaerobic columns were removing approximately 70% of 
the COD of the pyrolysis wastes. The application of activated 
carbon to the PUROX pyrolysis wastes was also investigated. 
Carbon column tests indicated that application of carbon to the raw 
pyrolysis wastes is not economically feasible. The costs of such 
treatment would be about $0.23 per gallon. However, application of 
carbon columns to the effluent from the anaerobic reactors may be 
feasible. The estimated cost of such an application is $0.0084 per 
gallon of anaerobic reactor effluent. 


2579 (DOE/ERD—0028) Environmental Readiness 
Document: buildings and community systems. Fiscal year 
1980. (Department of Energy, Washington, DC (USA). 
Office of Environmental Assessments). Sep 1980. 88p. 
NTIS, PC AO5/MF AO1. 

This Environmental Readiness Document was prepared to 
assist DOE in evaluating the commercial readiness of six Buildings 
and Community Systems technologies, with respect to environmen- 
tal issues. These technologies include: Stirling/Rankine Heat Pump; 
lighting efficiency technology; integrated appliances, occupancy de- 
tector-based ventilation controls; integrated community energy sys- 
tems; and urban waste technology. Each technology and expecta- 
tions for its future utilization are described. The environmental con- 
cerns associated with each technology, the current status of knowl- 
edge about each concern and its potential seriousness and manage- 
ability through regulation and control technology are examined. 
Summarized are present and projected societal capabilities to 
reduce and control undesirable environmental, health, safety, and 
related social impacts to a level of public acceptability - as reflected 
in current and proposed environmental standards - which will 
allow the technology to be commercialized and utilized in a timely 
manner. It is concluded that, based on available information, there 
do not appear to be any major environmental barriers to the contin- 
ued development and demonstration of any of these technologies. 
(LCL) 


2580 (PB—80-150790) Energy and resource recovery 
from solid waste. Report from a workshop considering prob- 
lems identified by the intergovernmental science, engineering, 
and technology advisory panel held at Lanham, Maryland on 
September 24-26, 1979. (American Association for the Ad- 
vancement of Science, Washington, DC. Office of Public 
Sector Programs). 1979. 237p. NTIS, PC AA11/MF A011. 

Problem areas considered by a workshop on energy and re- 
source recovery from solid waste include: institutional and econom- 
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ic issues; environment and health issues; production technology 
issues; and use technology issues. Separate working groups, set up 
to consider each of these issues, prepared draft reports which make 
up the separate sections of this report. The appendices consist of a 
list of members of the workshop and workshop planning group, the 
workshop agenda, information on ISETAP, and background papers 
on the various problem areas. 


3209 Education And Public Relations 


REFER ALSO TO CITATION(S) 2416, 2493, 3293 


2581 (DOE/IR/10238—T1) DOE-University of Arizona 
Faculty Development Project. Final report. (Arizona Univ., 
Tucson (USA). Dept. of Elementary Education). 8 Sep 
1980. Contract FG01-79I1R10238. 21p. NTIS, PC A02/MF 
AOl. 

The DOE-University of Arizona Faculty Development Proj- 
ect on Energy successfully completed a faculty development pro- 
gram. There were three phases of the program consisting of: a 
three week energy workshop for teachers, participation and coop- 
eration with Students for Safe Energy in presentation of an Alter- 
native Energy Festival at the University of Arizona, and work- 
shops for teachers conducted at Flowing Wells School District. 
Each of these is described. Attendees are listed and a director's 
evaluation of the workshop is given. 


33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


3301 Internal Combustion Engines 


— ALSO TO CITATION(S) 2526, 2527, 2528, 2529, 2533, 2534, 2545, 
593 


2582 (PB—80-149305) A study of one gasoline-fueled 
engine line comparing emission results between 1969 engines 
and 1979 engines on three test procedures: the heavy-duty 
transient engine test, the heavy-duty 9-mode engine test, and 
the light-duty truck chassis test. Technical report. Clemmens, 
W.B.; Cox, T.P. (Environmental Protection Agency, Ann 
Arbor, MI (USA)). Jul 1979. 20p. NTIS, PC A02/MF AOl1. 

The 1977 Amendments to the Clean Air Act mandated EPA 
to set new emission standards for heavy-duty (HD) vehicles or en- 
gines for model years 1983 and 1985. These new standards were to 
represent a percentage reduction ‘from the average of the actually 
measured emission from heavy-duty gasoline-fueled vehicles or 
engines...manufactured during the baseline model year.’ EPA has 
initiated a testing program to determine the baseline emission levels. 
The testing program includes multiple transient tests on each base- 
line engine, during which emissions are measured by the critical 
flow venturi constant volume sample CFS-CVS technique. Addi- 
tional testing on each engine includes the current 9-mode certifica- 
tion procedure modified to use the CVS bag procedure. 


2583 (PB—80-150907) Portland study element iii: post - 
I/M deterioration study. Final report. Smith, D.A. (Hamil- 
ton Test Systems, Inc., Phoenix, AZ (USA)). Jul 1979. Con- 
tract EPA-68-03-2513. 677p. NTIS, PC AA99/MF AOI. 

An exhaust emissions test program was conducted in Port- 
land, Oregon on a sample of 292 privately-owned automobiles of 
1975-77 model years. The objective of the program was to study 
the short-term emissions performance of cars that passed the man- 
datory Oregon emission inspection, in order to determine reasons 
for short-term emission control deterioration and ways to prevent 
it. Cars were recruited at the time they were due for inspection, 
tested in as-received condition and then at one, two, or three-month 
intervals. Cars failing the inspection were returned to the owners 
for repairs, then retested after passing the state inspection, and 
again after the one-to three-month interval. Cars showing signifi- 
cant emissions increases at that point were tuned to manufacturer's 
specifications by HTS and retested twice: immediately and after 
one month. Tests included the state idle test, the FTP, the Federal 
3-mode test, and the Highway Fuel Economy Test. Complete 
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engine diagnostic checks and owner interviews regarding mainte- 
nance and driveability were also conducted. Emissions and fuel 
economy data are presented for all tests. 


2584 (PB—80-151210) Portland study element i: short 
test correlation study. Final report. Smith, D.A. (Hamilton 
Test Systems, Inc., Phoenix, AZ (USA)). Mar 1979. Con- 
tract EPA-68-03-2513. 283p. NTIS, PC AA13/MF AOl. 

An exhaust emissions test program was conducted in Port- 
land, Oregon on a sample of privately-owned 1975-77 model year 
passenger cars. The objective of the program was to collect data on 
the correlation between short inspection tests and the 1975 Federal 
Test Procedure (FTP). Fifty-nine different groups of cars were 
tested, in numbers ranging from 32 to 45 cars per group, for a total 
of 2207 cars. In its as-received condition, each car was subjected to 
the inspection employed by the Oregon Department of Environ- 
mental Quality (DEQ), which includes an idle-mode exhaust con- 
centration measurement, at a DEQ inspection station. Another idle- 
mode test, the FTP, the Federal Short Cycle (FSC) and the Feder- 
al Three-Mode (F3M) tests were then run on each car at an emis- 
sions test laboratory. About half of the cars were also subjected to 
the FSC and F3M tests conducted by DEQ personnel at a DEQ 
inspection station. Emissions and fuel economy data are presented 
for each vehicle group and for model year and DEQ pass-fail status 
within each group. Correlation coefficients have not been calculat- 
ed. 


2585 (PB—80-155393) Evaluation of HC (hydrocarbon) 
control strategies for general aviation piston engines. Techni- 
cal report. Wilcox, R.S. (Environmental Protection Agency, 
Ann Arbor, MI (USA)). Jul 1979. 19p. NTIS, PC AA02/ 
MF AOl. 

In support of the current final rulemaking action for aircraft 
emission standards, the cost effectiveness of controlling hydrocar- 
bon (HC) exhaust emissions from general aviation piston-powered 
aircraft (P1) is evaluated. Houtman previously evaluated the cost 
effectiveness of controlling this source for HC and carbon monox- 
ide (CO). Recent analyses by Jordan and FAA have indicated that 
these aircraft are not major contributors to violations of the Nation- 
al Ambient Air Quality Standard for CO which adversely affect the 
public health and welfare. Although HC emissions from general 
aviation are also small when compared to many other sources, the 
oxidant problem is so widespread that all reasonable controls 
should be implemented. Based on this premise, several potentially 
cost-effective control strategies for these aircraft are evaluated to 
determine if reductions in HC from general aviation piston-powered 
aircraft are justified. 


2586 (PB—80-155443) Particulate measurement-evalua- 
tion of the equivalency of the three-bag and four-bag LA-4 
dynamometer test procedures. Technical report. Danielson, E. 
(Environmental Protection Agency, Ann Arbor, MI 
(USA)). Mar 1979. 9p. NTIS, PC AA02/MF AOI. 

An evaluation of the equivalency of particulate meas- 
urements taken with the three-filter/cold-start/simulated hot-start 
(3-bag) dynamometer procedure and measurements taken with the 
two-filter/cold-start/hot-start (4-bag) dynamometer procedure has 
been completed. Two different light-duty diesel vehicles were used 
in this evaluation. Data from each of these vehicles indicate that 
the corrected mass of total suspended particulate material with 
either of the procedures are equal. 


3303 Electric-powered Systems 


2587 Electronic controls for battery-electric vehicles. 
Stevenson, I.W. pp 97-101 of Resources for electric vehicles 
and their infrastructure. Stevenage, England; Peter Pere- 
grinus Ltd. (1980). 

From 3. international conference on resources for electric 
vehicles and their infrastructure; London, UK (20 Nov 1979). 

Progress in developing electronic systems for power or 
speed control in electric vehicles is discussed. (LCL) 
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2588 (DOE/CS/50115—T24) Technology assessment of 
alternative transportation fuels. Annual report. (SRI Interna- 
tional, Menlo Park, CA (USA)). 13 Jan 1978. Contract 
AT03-76CS50115. 8p. NTIS, PC A02/MF AO1. 

A brief summary is presented of major accomplishments in a 
research program on the impact of synthetic fuels, electric vehicles, 
and railroad electification on energy consumption by the US trans- 
portation sector. (LCL) 


2589 (DOE/CS/50115—T25) Technology assessment of 
alternative transportation fuels. Management report No. 17. 
(Stanford Research Inst., Menlo Park, CA (USA)). 10 Jun 
rok Contract AT03-76CS50115. 12p. NTIS, PC A02/MF 
AOl. 

A scenario is developed which depicts the transition, during 
the period from 1980 to 1997, of mainline freight railroads in the 
US from diesel to electric power. Progress in developing an econo- 
metric model of the market penetration of electric-powered vehi- 
cles in the US to the year 2010 is reported. (LCL) 


2590 (DOE/CS/50115—T26) Technology assessment of 
alternative transportation fuels. Management report No. 20. 
(Stanford Research Inst., Menlo Park, CA (USA)). 12 Sep 
1977. Contract AT03-CS50115. 23p. NTIS, PC A02/MF 
AOl. 

The outline is presented of a final report on the economic, 
environmental and government policy impacts of the commercial- 
ization of electric highway vehicles in the US and of railroad elec- 
trification. (LCL) 


3304 Hybrid Systems 


2591 (DOE/CS/50115—T27) Technology assessment of 
alternative transportation fuels. Management report No. 15. 
(Stanford Research Inst., Menlo Park, CA (USA)). 11 Apr 
1977. Contract AT03-76CS50115. 20p. NTIS, PC A02/MF 
AOl. 

Progress is outlined in a technological assessment of hybrid, 
i.e., internal combustion engine-electric, automobiles and the effects 
of such highway transportation electrification on energy use. (LCL) 


2592 (UCRL—15259) Evaluation of a hybrid flywheel/ 
battery propulsion system for electric vehicles. Cornell, E.P.; 
Turnbull, F.G.; Barlow, T.M. (California Univ., Livermore 
(USA). Lawrence Livermore National Lab.). 16 Oct 1980. 
Contract W-7405-ENG-48. 9p. NTIS, PC A02/MF AO1. 

The development, fabrication, and test of a regenerative fly- 
wheel energy storage system for a battery/flywheel electric vehicle 
for commuter application is reviewed. The system consists of a 
steel flywheel coupled to a high-speed inductor motor/alternator 
fed by a load-commutated inverter/rectifier which does not utilize 
a shaft position sensor for inverter control. Computer control is 
used to provide component as well as overall system control and 
data acquisition. This flywheel energy storage system was labora- 
tory tested over the SAE J227a Schedules D, C, and B driving 
cycles, using a laboratory simulation of an electric vehicle drive. 
Results show that maximum benefit occurs on the Schedule D 
cycle for which the overall system was optimized. From these tests, 
recommendations for additional improvements to this propulsion 
system are made. 


3306 Vehicle Design Factors 
REFER ALSO TO CITATION(S) 2525 
3307 Emission Control 


REFER ALSO TO CITATION(S) 2523, 2524, 2534, 2538, 2539, 2540, 2582, 
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2583, 2584, 2585, 2586, 2747, 2845 


2593 (PB—80-138597) Determination of the effects of 
ambient conditions on CFMS56 aircraft engine emissions. Final 
report. Lyon, T.F.; Dodds, W.J.; Bahr, D.W. (General Elec- 
tric Co., Cincinnati, OH (USA). Aircraft Engine Group). 
Dec 1979. Contract EPA-68-03-2388. 125p. NTIS, PC A06/ 
MF AOl. 

It has been known that variations in ambient temperature, 

* 9: o£. 

pressure, and humidity can have significant effects on measured 
emissions levels. Although the need to account for variation in am- 
bient conditions is generally recognized, and several studies have 
attempted to establish more or less universal correction factors, 
there is no widely accepted procedure for the correction of emis- 
sions measurements to reference-day ambient conditions. A current 
program by the EPA is to establish a wide data base from which 
procedures for correction of measured emissions levels to reference 
day conditions can be developed. To establish this data base, EPA 
contracted with three engine manufacturers to make tests under 
controlled ambient conditions. To supplement these data, industry 
and other government agencies were requested to submit data that 
could be used in establishing an acceptable correction procedure. 
The CFM 56 engine was selected for this study because it is repre- 
sentative Of the next engine of highly efficient, large turbofans 
which will be in production when EPA gaseous emissions stand- 
ards first become effective in the early 1980's. 


2594 (PB—80-153950) Casual misfueling of catalyst 
equipped vehicles. Long, J.B. (Environmental Protection 
Agency, Ann Arbor, MI (USA)). Oct 1979. 30p. NTIS PC 
MF AOl. 

Five vehicles were tested using two different fuels. After ba- 
seline emissions were established for each vehicle the catalysts were 
poisoned by driving the cars using one tank of leaded fuel. Unlead- 
ed fuel was then used for three consecutive tanks in order to inves- 
tigate the recovery capacity of the catalyst. After this phase the 
catalysts were again poisoned in the same fashion and again al- 
lowed to recover. In all cases the emissions increased substantially 
after the exposure to leaded fuel, and in all cases there was some 
recovery. This pattern continued through the second misfueling 
and recovery sequence. The immediate increase in average hydro- 
carbon emissions for the test vehicles was 344% of the baseline. 
After the second recovery sequence, hydrocarbon emissions were 
214% of the baseline. For carbon monoxide the emissions increased 
to 204% at the outset and recovered to 125% of the baseline value 
at the completion of the test program. 


2595 (PB—80-806375) Automobile air pollution: abate- 
ment through management and planning. Vo:.me 1. 1970-1978 
(citations from the NTIS Data Base). Report for 1970-78, Ca- 
vagnaro, D.M. (National Technical Information Service, 
Springfield, VA (USA)). Mar 1980. 252p. NTIS PC NO1/ 
MF NOl1. 


This bibliography contains planning and management studies 
for the abatement of air pollution from automobiles. The reports 
covers maintenance and inspection programs, emission factors, 
urban planning related to pollution, Government policies, and the 
effects of these strategies on citizens and urban growth. Reports 
which give background information pertinent to such abatement de- 
cisions are also cited. (This updated bibliography contains 245 ab- 
stracts, none of which are new entries to the previous edition.) 


2596 (PB—80-806383) Automobile air pollution: abate- 
ment through management and planning. Volume 2. 1979-feb- 
ruary, 1980 (citations from the NTIS Data Base). Report for 
1979-Feb 80. Cavagnaro, D.M. (National Technical Infor- 
mation Service, Springfield, VA (USA)). Mar 1980. 59p. 
NTIS PC NO1/MF NOI. 

Planning and management studies for the abatement of air 
pollution from automobiles are covered. This includes reports on 
maintenance and inspection programs, emission factors, urban plan- 
ning related to pollution, Government policies, and the effects of 
these strategies on citizens and urban growth. Reports which give 
background information pertinent to such abatement decisions are 
also cited. (This updated bibliography contains 52 abstracts, 43 of 
which are new entries to the previous edition.) 
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2597 (DOE-tr—219) Generator gas operation of motor 
vehicles, (National Board of Economic Defense (OeEF)). 
[nd]. Translation source information not available. 25p. Dep. 
NTIS, PC A02/MF AO1. 

The Swedish history, development, and status of motor vehi- 
cles which operate on generator gas produced from burning wood 
chips are discussed. These vehicles, e.g., passenger car, trucks, 
buses, tractors, are modified to accommodate the attached gener- 
ator gas unit and to permit combustion of the generator gas in the 
vehicle engine. Data are included on fuel consumption for specific 
types of wood and for types of vehicles, the design and operation 
of generator gas equipment, and safety recommendations. (LCL) 


36 MATERIALS 


2598 (EGG—2044) Fuels and Materials Division bienni- 
al report, fiscal years 1979 and 1980. Brown, H.L. (EG and 
G Idaho, Inc., Idaho Falls (USA)). Oct 1980. Contract 
AC07-76ID01570. 30p. NTIS, PC A03/MF AOl. 

The Fuels and Materials Division of EG and G Idaho, Inc., 
reports its technical activities for the fiscal years 1979 to 1980. This 
Division supports technical programs at the Idaho National Engi- 
neering Laboratory with materials science, materials engineering, 
nondestructive evaluation engineering, and remote handling of ra- 
dioactive and other hazardous materials and conducts several 
direct-funded materials-related programs for the US Department of 
Energy. This report details programmatic and other support activi- 
ties, direct-funded programs, organization and facility status, and 
EG and G Idaho-funded technical development programs. 


3601 Metals And Alloys 


REFER ALSO TO CITATION(S) 1801, 2074, 2089, 2295, 2356, 2362, 2371, 
2706, 2743, 2744, 3068, 3174, 3176, 3199, 3242 


2599 (BDX—613-2497) Improving weld quality with 
laser monitoring. Burris, M.K. (Bendix Corp., Kansas City, 
MO (USA)). Oct 1980. Contract AC04-76DP00613. 20p. 
NTIS, PC A02/MF AOl1. 

A carbon dioxide laser beam monitoring system has been de- 
veloped to enhance the quality of a weld by monitoring equipment 
parameters affecting the weld. Investigative efforts resulted in the 
characterization of a laser beam by specially designed monitor as- 
semblies, data collection by a newly developed data acquisition 
system, and data analysis by computer interface with the data ac- 
quisition system. 


2600 (BDX—613-2513) Boron deposition from fused 
salts. Final report. Smith, M.L. (Bendix Corp., Kansas City, 
MO (USA)). Aug 1980. Contract AC04-76DP00613. 43p. 
NTIS, PC A03/MF AO1. 

A partial evaluation of the feasibility of a process to electro- 
deposit pure coherent coatings of elemental boron from molten 
fluorides has been performed. The deposit produced was powdery 
and acicular, unless the fluoride melt was purified to have very low 
oxygen concentration. When the oxygen activity was reduced in 
the melt by addition of crystalline elemental boron, dense, amor- 
phous boron deposit was produced. The boron deposits produced 
had cracks but were otherwise pure and dense and ranged up to 
0.35 mm thick. Information derived during this project suggests 
that similar deposits might be obtained crack-free up to 1.00 mm 
thick by process modifications and improvements. 


2601 (CONF-801072—1) Influence of injected helium on 
the phase instability of ion-irradiated stainless steel. Kenik, 
E.A.; Lee, E.H. (Oak Ridge National Lab., TN (USA)). 
1980. Contract W-7405-ENG-26. |lp. NTIS, PC A02/MF 
AOl. 

From Symposium on irradiation phase stability; Pittsburgh, 
PA, USA (5 Oct 1980). 

The influence of helium injection on phase instability under 
ion irradiation was studied for two modified 316 stainless steel 
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alloys. Helium is required to nucleate voids in both alloys, though 
both exhibit phase instability without helium. The injected helium 
promotes associated growth of voids with precipitates. At low si- 
multaneous helium injection rates 0 to 4 appm He/1 dpa), little or 
no effect on the precipitation process occurs. As the injection rate 
increases to 20 appm He/dpa, an increase in precipitate density and 
a decrease in precipitate size is observed. This result is in contrast 
to the observation that cold preinjected helium strongly suppresses 
the phase instability and swelling. The influence of helium on the 
phase instability is interpreted in terms of its effect on loop nuclea- 
tion, which in turn influences the subsequent evolution of the 
damage microstructure. 


2602 (CONF-7903123—, pp 448) What is the role of 
materials in the safety and reliability aspects of LWR’s. Bar- 
ford, J. (Central Electricity Research Labs., Leatherhead, 
England). 1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 


2603 (DOE/ER/03158—74) Direct observation of the 
primary state of damage of ion-irradiated tungsten: I. Three- 
dimensional spatial distribution of vacancies. Wei, C.Y.; Cur- 
rent, M.I.; Seidman, D. (Cornell Univ., Ithaca, NY 
(USA)). Oct 1980. Contract AS02-76ER03158. 58p. NTIS, 
PC A04/MF AO1. 

The results of an extensive field-ion microscope (FIM) inves- 
tigation of the primary state of damage of ion-irradiated tungsten 
are presented. Two-pass zone-refined single crystals of tungsten 
were irradiated in situ, at = 15 K, with a magnetically analyzed 
beam of various ions at a background pressure of (5 to 10)x10~?° 
torr in the absence of the imaging electric field. The value of the 
standard fluence was small enough (5 x 10'*cm~?) to guarantee that 
each depleted zone (DZ) detected was associated with a single pro- 
jectile ion. After an irradiation each specimen was examined on an 
atom-by-atom basis employing the pulse field-evaporation tech- 
nique. 


2604 (DOE/ER/04861—T1) Simultaneous formation of 
interstitial-and vacancy-type loops during irradiation. Wolfer, 
W.G.; Si-Ahmed, A. (Wisconsin Univ., Madison (USA). 
Dept. of Nuclear Engineering). 1980. Contract AS02- 
78ER04861. Sp. NTIS, PC A02/MF AO1. 

During the irradiation of metals at temperatures above Stage 
III, dislocation loops are formed. Both interstitial-and vacancy-type 
loops are observed. Their simultaneous formation is possible be- 
cause of a difference in their capture efficiency for interstitials 
which is due to non-linear elasticity effects on the strain fields of 
loops. This difference is only a necessary condition for the nuclea- 
tion of vacancy-type loops. Other conditions, such as temperature, 
dose rate, and the average interstitial capture efficiency of the 
entire sink structure must also be met. These conditions are investi- 
gated, and it is found that vacancy loops can nucleate at low tem- 
peratures and when the capture efficiency of the entire sink struc- 
ture exceeds a critical value. With continuing irradiation, both in- 
terstitial-and vacancy loops grow to large radii, and the capture ef- 
ficiency drops below the critical value. At this point, further vacan- 
cy-loop nucleation is terminated. 


2605 (DOE/ER/05111—1) Microstructural studies of 
hydrogen and deuterium in bcc refractory metals. Progress 
report, 1 May 1979-31 July 1980. Moss, S.C. (Texas Univ., 
Houston (USA)). 1980. Contract AS05-76EROS111. 15p. 
NTIS, PC A02/MF AO. 

Over the past four years this research has been principally 
concerned with uncovering the microstructural atomic arrange- 
ments in alloys of hydrogen and deuterium with bcc refractory 
metals. Because these are interstitial phases in which the host metal 
lattice is substantially deformed by the incorporation of the H(D) 
atoms, there are pronounced x-ray scattering effects. X-ray diffrac- 
tion has, therefore, been the main structural tool. A main objective 
of the project has been to determine the degree to which phase re- 
lations and solid solution properties in metal-hydride alloys depend 
upon the hydrogen-hydrogen interaction via the displacement field 
of the metal atoms. This has often included the elucidation of subtle 
thermodynamic properties which are revealed in structural studies. 
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2606 (DOE/SF/71031—T7) Progress report on: (1) 
FFTIF Materials Open Test Assembly irradiation vehicle 

; (2) High fluence swelling behavior of Inconel 706. 
(General Electric Co., Sunnyvale, CA (USA)). 13 Apr 1978. 
Contract AT03-76SF71031. 3lp. NTIS, PC A03/MF AOI1. 


2607 (GEPP-TIS—547) Prevention of burn-back when 
tungsten arc (tack) welding small diameter tubes of differing 
wall thicknesses. Kuncz, F. Jr. (General Electric Co., St. 
Petersburg, FL (USA). Neutron Devices Dept.). 11 Nov 
og Contract AC04-76DP00656. 9p. NTIS, PC A02/MF 
AOl. 

Tungsten arc tack welding two tubes of differing wall thick- 
nesses resulted in defective welds due to a melt-back of the thinner- 
walled tube. To solve the problem, a heat sink was applied near the 
joint. The heat sink dissipates heat from the thin-walled tube, and a 
satisfactory weld is achieved. 


2608 (HEDL—6879) Development of a swelling equa- 
tion for 20%-CW 316 in a fusion device. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). 1980. Con- 
tract AC14-76FF02170. 19p. NTIS, PC A02/MF AOl. 

The difficulties involved in the development of swelling cor- 
relations for AISI 316 in fusion environments are discussed. A set 
of void and bubble-swelling correlations has been developed which 
incorporates the limited available data from EBR-II and HFIR irra- 
diations. It appears that at high fluences helium may play a minor 
role in the determination of total swelling over a considerable tem- 
perature range. 


2609 (HEDL-SA—2157) Radiation-induced phase devel- 
opment in AISI 316. Yang, W.J.S.; Brager, H.R.; Garner, 
F.A. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Sep 1980. Contract AC14-76FF02170. 14p. 
(CONF-801072—2). NTIS, PC A02/MF AOl1. 

From Symposium on irradiation phase stability; Pittsburgh, 
PA, USA (5 Oct 1980). 

During irradiation at temperatures between 460 and 650°C, 
the alloy AISI 316 decomposes into an austenite matrix of altered 
composition and some mixture of six possible precipitate phases. 
These phases are yy’, G, eta-silicide, MosCs, MeC, and Laves. The 
balance of phases developed is exceptionally sensitive to a large 
number of material and environmental variables and frequently 
varies within a single grain. All of these phases are found to be 
either naturally rich in nickel and silicon or to become progressive- 
ly enriched in these elements as the irradiation proceeds. The preci- 
pitates can be considered to be classified as thermally stable but 
modified, irradiation-enhanced, irradiation-induced, and irradiation- 
transformed. 


2610 (HEDL-TME—80-46) Thermal creep effects on 
20% cold worked AISI 316 mechanical properties. Duncan, 
D.R. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Sep 1980. Contract AC14-76FF02170. 40p. 
NTIS, PC A03/MF AOI. 

The effects of thermal creep on subsequent mechanical prop- 
erties of 20% cold worked AISI 316 pressurized tubes were investi- 
gated. Specimens were subjected to temperatures of 811 to 977°K 
and stresses of 86 MPa to 276 MPa. This resulted in strains up to 
1.3%. Subsequent mechanical property tests included load change 
stress rupture tests (original test pressure increased or decreased), 
uniaxial tensile tests, and temperature ramp burst tests. Load 
change stress rupture tests were consistent with predictions from 
isobaric tests, and thus, consistent with the linear life fraction rule. 
Tests with large stress increases and tests at 866°K displayed a 
tendency for earlier than predicted failure. Tensile and temperature 
ramp burst tests had only slight effects on material properties 
(property changes were attributed to thermal recovery). The test 
results showed that, under the conditions of investigation, disiuca- 
tion structure recovery was the most significant effect of creep. 9 
figures, 5 tables. 
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2611 (LA-UR—80-3176) Effects of processing variables 
on the hydrogen content and resultant mechanical ies 
of uranium and uranium-3/4 wt % titanium alloy. Muller, 
J.F. (Los Alamos Scientific Lab., NM (USA)). 1980. Con- 
tract W-7405-ENG-36. 23p. (CONF-801061—3). NTIS, PC 
A02/MF AOl1. 

From Conference on high density penetration materials; 
Charlottesville, VA, USA (28 Oct 1980). 

Uranium and its alloys are capable of being processed, fabri- 
cated and heat treated by many different methods. The deleterious 
effects of hydrogen on the mechanical properties of uranium and its 
alloys are well established. In this study the effects of certain proc- 
essing procedures on hydrogen absorption and removal were inves- 
tigated. Both unalloyed uranium and uranium-3/4 wt % titanium 
were involved in this work. The tensile test data for both materials 
clearly show the adverse effects of hydrogen absorption. 


2612 (RFP—2960) Thermomechanical processing of 
5083 aluminum to increase strength without increasing sus- 
ceptibility to stress corrosion cracking. Edstrom, C.M.; Bla- 
keslee, J.J. (Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant). 30 Sep 1980. Contract AC04- 
76DP03533. 28p. NTIS, PC A03/MF AOl1. 

5083 aluminium with 25% cold work mus: be processed 
above 215°C or below 70°C to avoid forming continuous precipi- 
tate in the grain boundaries which makes the material susceptible to 
stress corrosion cracking. Time at temperature above 215°C should 
be held to minimum (less than 30 min) to retain some strength from 
the 25% cold work. 


2613 (SAND—80-1520C) Influence of pressure on de 
Haas-van Alphen frequencies in cobalt. Anderson, J.R.; 
Schirber, J.E. (Maryland Univ., College Park (USA); 
Sandia National Labs., Albuquerque, NM (USA)). 1980. 
Contract AC04-76DP00789. 10p. (CONF-801134—1). 
NTIS, PC A02/MF AO1. 

From 26. annual conference on magnetism and magnetic 
metals; Dallas, TX, USA No Nov 1980). 

The solid-helium phase shift technique has been applied for 
measurement of pressure derivatives of de Haas-van Alphen fre- 
quencies in ferromagnetic hcp cobalt. The values for the B oscilla- 
tions for the magnetic field H parallel to [0001] and the € oscilla- 
tions for H parallel to [1010] are (-1.9 +- 0.2) x 10°* kbar~! and 
(0.4 +- 0.2) x 107° kbar~', respectively. These results, combined 
with the value for the a oscillations (H parallel to [0001]), (-1.4 +- 
0.3) x 10° kbar~', have been used to examine models of the band 
structure of cobalt. An important contribution to these shifts with 
pressure is the transfer of electrons from majority-spin to minority- 
spin bands corresponding to the decrease in magnetic moment per 
atom of cobalt with pressure. 3 tables. 


2614 (UCRL—84552) Measured and predicted tempera- 
tures and strains in stationary GTA welds. Duncan, D.B.; 
Giedt, W.H. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 2 Oct 1980. Contract W-7405-ENG-48. 
7p. (CONF-801071—1). NTIS, PC A02/MF AO1. 

From International conference on welding research in the 
1980's; Osaka, Japan (27 Oct 1980). 

Local temperature measurements on the heated and unheat- 
ed surfaces and strain neasurements on the unheated surfaces of un- 
restrained circular weld specimens of pure nickel and nitronic 40 
stainless steel during stationary welding are compared with values 
predicted from finite element programs for temperature and strain 
variations. Experimental and predicted temperature histories agree 
within 5% for nickel and 10% for the stainless steel. The larger dif- 
ferences for the steel may be due to less precise property data. 
Radial and hoop strain and unheated surface displacement vari- 
ations presented for the stainless steel show agreement to within 
about 25% of the finite element code results. Further study of the 
influence of property variation and different welding conditions is 
suggested. 


2615 (UCRL—84567) Computer simulation of crack 
propagation in ductile materials under biaxial dynamic loads. 
Chen, Y.M. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 29 Jul 1980. Contract W-7405-ENG-48. 
31p. (CONF-800875—1). NTIS, PC A03/MF AO}. 





36 MATERIALS 
3601 Metals And Alioys 


From 15. international congress of theoretical and applied 
mechanics; Toronto, Canada (17 Aug 1980). 

The finite-difference computer program HEMP is used to 
simulate the crack-propagation phenomenon in two-dimensional 
ductile materials under truly dynamic biaxial loads. A comulative 
strain-damage criterion for the initiation of ductile fracture is used. 
To simulate crack propagation numerically, the method of equiva- 
lent free-surface boundary conditions and the method of artifical 
velocity are used in the computation. Centrally cracked rectangular 
aluminum bars subjected to constant-velocity biaxial loads at the 
edges are considered. Tensile and compressive loads in the direc- 
tion of crack length are found, respectively, to increase and de- 
crease directional instability in crack propagation, where the direc- 
tional instability is characterized by branching or bifurcation. 


2616 (UCRL—84793) Computer simulation of fracture 
tests. Wilkins, M.L.; Reaugh, J.E. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.; Science Applica- 
tions, Inc., San Leandro, CA (USA)). 26 Sep 1980. Contract 
W-7405-ENG-48. 17p. (CONF-801070—1). NTIS, PC A02/ 
MF AOl. 

From International symposium on defects and fracture; 
Tuczno, Poland (Oct 1980). 

Two- and three-dimensional finite-difference computer pro- 
grams are used to simulate the initiation and propagation of cracks 
in a ductile material. A cumulative-strain-damage model describes 
the history of damage to the material from external forces. The 
programs use incremental-plasticity theory to describe large plastic 
strains with rotation. The fracture model assumes that a crack will 
initiate and propagate when damage exceeds a critical value over a 
critical distance. Applications to engineering fracture toughness 
tests of 6061-T651 aluminum are presented. 


2617 (Y—2224) Preparation, heat treatment, and me- 
chanical properties of the uranium-5 weight percent chromium 
eutectic alloy. Townsend, A.B. (Oak Ridge Y-12 Plant, TN 
(USA)). Oct 1980. Contract W-7405-ENG-26. 13p. NTIS, 
PC A02/MF AOl. 

The eutectic alloy of uranium-5 wt % chromium (U-5Cr) 
was prepared from high-purity materials and cast into 1-in.-thick 
ingots. This material was given several simple heat treatments, the 
mechanical properties of these heat-treated samples were deter- 
mined; and the microstructure was examined. Some data on the 
melting point and transformation temperatures were obtained. 


2618 Annihilation of a positron in a vacancy in alumi- 
num. Gupta, R.P.; Siegel, R.W. (Materials Science Division, 
Argonne National Laboratory, Argonne, Illinois 60439). 
Phys. Rev., B: Condens. Matter; 22: No. 10, 4572-4589(15 
Nov 1980). 

Results of an augmented-plane-wave calculation of the posi- 
tron lifetime and the angular-correlation curves for aluminum, both 
in the vacancy-free crystal and in the crystal with a vacancy, are 
presented. The environment of the vacancy was simulated by a 
face-centered-cubic supercell with a volume 27 times that of the 
standard primitive unit cell of the Al lattice. The calculated posi- 
tron-vacancy binding energy is 3.36 eV at room temperature. The 
temperature dependences of the trapping potential, the positron-va- 
cancy binding energy, and the positron lifetime both in the Bloch 
state and in the vacancy-trapped state, associated only with the 
static thermal expansion of the lattice, have been calculated. It is 
found that the fractional increase in positron lifetime in the Bloch 
state is only ~80% of the fractional increase in the volume of the 
lattice. The lifetime in the vacancy-trapped state is also found to 
vary with temperature, showing a fractional increase of ~50% of 
the fractional increase in the volume of the lattice. These results are 
consistent with the available experimental results. It is further 
shown that the core contribution tc the angular-correlation curve 
for the vacancy-trapped state of the positron is anisotropic owing 
to the highly anisotropic nature of the positron wave function 
inside the atomic muffin-tin spheres surrounding the vacancy. This 
is in contrast to the Bloch state of the positron for which the posi- 
tron wave function may be assumed to be isotropic in the region of 
the core electron-positron overlap. Modified expressions for the 
spherically averaged core angular-correlation curves are given. The 
calculated total angular-correlation curves (including valence-elec- 
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tron contribution) in the Bloch and the vacancy-trapped states of 
the positron are in good agreement with experiment. 


2619 Self-diffusion mechanism in solid sodium by NMR. 
Bruenger, G.; Kanert, O.; Wolf, D. (Institut fuer Physik, 
Universitaet Dortmund, West Germany). Phys. Rev., B: Con- 
dens. Matter; 22: No. 9, 4247-4257(1 Nov 1980). 

The self-diffusion mechanism in solid sodium has been deter- 
mined by means of NMR. For that purpose, the spin-lattice relax- 
ation times T,; and T/sub Irho/ and the Knight shift K of **Na in 
ultrapure sodium have been measured as a function of temperature 
in the range of 10< or =T< or =371 K (melting point). At all 
temperatures, the Zeeman relaxation time T; is determined by con- 
duction electrons leading to a volume-corrected Korringa relation 
of T:T=4.68 +- 0.13 K s. In the temperature range 150 —280 K, 
an additional contribution to the rotating-frame relaxation rate, 
T~'/sub Irho/, arising from fluctuations in the nuclear dipole inter- 
action due to atomic self-diffusion is observed. By comparing the 
motion-induced part of the relaxation rate with the tracer meas- 
urements of Mundy, the correlation factor and thus the self-diffu- 
sion mechanism in sodium is determined. The following three diffu- 
sion mechanism have been assumed to interpret the observed curva- 
ture in the Arrhenius plot: (1) a combination of mono- and divacan- 
cies; (2) monovacancies alone with a temperature-dependent pre-ex- 
ponential factor and activation enthalpy; and (3) monovacancies 
with the possibility of vacancy double jumps. It is found that the 
temperature dependence of the measured correlation factor is con- 
sistent with the simultaneous migration of mono- and divacancies 
while the other two mechanisms can be ruled out as solely respon- 
sible for the observed effects. 


2620 (SAND—80-6023) Temperature and pressure de- 
pendence of the rate and characteristics of aluminothermic 
processes. Dubrovin, A.S.; Kuznetsov, V.L.; Demidov, 
Yu.Ya. (Sandia National Labs., Albuquerque, NM (USA)). 
25 Sep 1980. Translated from Metalloter. Prot. Khim. 
Metall. Mater. Khim. 1971, pp 145-151. 13p. NTIS, PC 
A02/MF A011. 

The temperature of metallothermic processes varies within 
broad limits, depending on the designated compositions and proper- 
ties of the reaction products to be obtained. One important practi- 
cal and theoretical question involves study of the influence of the 
temperature and external pressure on the recovery of the reducible 
elements in the ingot. There is also a significant amount of interest 
in the study of the combustion laws, which give valuable informa- 
tion concerning the reaction mechanisms. The investigations indi- 
cate a complex character for the temperature dependence of the 
rate of aluminothermic processes. Experiments with different metal- 
lothermic compositions were carried out in steel containers (diame- 
ter 60 mm, height 220 mm) lined with magnesite powder. The rate 
was measured from the time required for propagation of burning 
between thermocouples. 


2621 Magnetic phase transition near a Lifshitz point: A 
neutron study of UAs. Sinha, S.K.; Lander, G.H.; Shapiro, 
S.M.; Vogt, O. (Argonne National Laboratory, Argonne, II- 


linois 60439). DE-AC02-76CH00016;W-31-109-ENG-38. 
Phys. Rev. Lett.; 45: No. 12, 1028-1031(22 Sep 1980). 

Peculiar rodlike diffuse critical scattering above the type-I 
antiferromagnetic (AF/I) phase transition has been observed in the 
actinide compound UAs and demonstrates that the transition is in 
the vicinity of a Lifshitz point. A mean-field theory is proposed 
based on a anisotropic Hamiltonian and provides a reasonable de- 
scription of the results. 


2622 Re-analysis of the thermodynamics of the fcc iron- 
carbon system. Bradley, D.J. (Oak Ridge National Lab., 
TN); Leitnaker, J.M.; Horne, F.H. Contract W-7405-ENG- 
26. High Temp. Sci.; 12: No. 1, 1-10(Mar 1980). 

The thermodynamics of the austenite field of the iron-carbon 
system are reexamined and it is found that two values for the equi- 
librium constant for the CO/CO, reaction are in general use in the 
literature. Spectral data are examined to determine the best value 
for the equilibrium constant, and this value is used to recalculate 
the results of several investigators. Each set of data is fit to a model 
first suggested by Darken. It is shown that Smith’s data are prefer- 
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able for several reasons. An equation is presented for the activity of 
carbon versus composition in fcc iron, and values of the partial 
molar mixing functions are calculated. 5 figures, 1 table. 


2623 Crystal structure of platinum and nickel foils as a 
function of substrate temperature during deposition. Gursky, 
J.C.; O'Rourke, J.A. (Los Alamos Scientific Lab., NM 
mn Nucl. Instrum. Methods; 167: No. 1, 145-149(Dec 


From 7. annual meeting of the International Nuclear Target 
Development Society; Garching, Germany, F.R. (11 - 14 Sep 
1978). 

; The empirically determined conditions for making strong, 
self-supporting foils, 100-300 g/cm’, of nickel and platinum by 
electron-gun vacuum evaporation include substrate temperatures of 
250-350°C. X-ray diffraction studies have been made to determine 
what changes in crystal structure with increasing temperature are 
correlated with foil strength. Nickel crystallite size was found to be 
nearly infinite at the optimum substrate temperature but orientation 
remained relatively random. Platinum exhibited increasing crystal- 
lite size with temperature and also a highly oriented structure 
whose planar alignment was determined by the substrate. 


3602 Ceramics, Cermets, And Refractories 


2624 (LBL—11117) High temperature behavior of me- 
tallic inclusions in uranium dioxide. Yang, R.L. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Au 
1980. Contract W-7405-ENG-48. 116p. NTIS, PC A06/M 
AOl. 

Thesis. 

The object of this thesis was to construct a temperature gra- 
dient furnace to simulate the thermal conditions in the reactor fuel 
and to study the migration of metallic inclusions in uranium oxide 
under the influence of temperature gradient. No thermal migration 
of molybdenum and tungsten inclusions was observed under the ex- 
perimental conditions. Ruthenium inclusions, however, dissolved 
and diffused atomically through grain boundaries in slightly re- 
duced uranium oxide. An intermetallic compound (probably URus) 
was formed by reaction of Ru and UO/sub 2-x/. The diffusivity 
and solubility of ruthenium in uranium oxide were measured. 


2625 (UCRL—84891) Remote micro-encapsulation of 
curium-gold cermets. Coops, M.S.; Voegele, A.L.; Hayes, 
W.N.; Sisson, D.H. (California Univ., Livermore (USA). 
Lawrence Livermore National Lab.). 6 Oct 1980. Contract 
W-7405-ENG-48. 19p. (CONF-8010101—2). NTIS, PC 
A02/MF AOl. 

From 9. world conference of the International Nuclear 
Target Development Society; Gatlinburg, TN, USA (12 Oct 1980). 

A technique is described for fabricating minature, high-densi- 
ty capsules of curium-244 oxide contained in three concentric jack- 
ets of metallic gold (or silver), with the outer surface being free of 
alpha contamination. The completed capsules are right circular cyl- 
inders 0.2500-inch diameter and 0.125-inch tall, with each level of 
containment soldered (or brazed) closed. A typical capsule would 
contain ~ 70 mg of ***Cm (5.7 Ci) mixed with 120 mg of gold 
powder in the form of a cermet wafer clad in three concentric, 
0.010-inch thick, liquid tight jackets. This method of fabrication 
eliminates voids between the jackets and produces a minimum size, 
maximum density capsule. Cermet densities of 11.5 g/cc were ob- 
tained, with an overall density of 17.3 g/cc for the finished capsule. 


2626 Cyclic plastic deformation as a possible cause of 
thermal expansion hysteresis of fine-grained ceramic materi- 
als. Holcombe, C.E. (Oak Ridge Y-12 Plant, TN). High 
Temp. Sci.; 12: No. 1, 63-66(Mar 1980). 

Studies have indicated that fine-grained (generally < 10 
pam), anisotropic ceramic materials, such as hafnium oxide, hafnium 
titanate, and tantalum tungstate composition may exhibit thermal 
expansion hysteresis effects with minimal observable microcracking 
or grain boundary separations. For ceramic materials, thermal ex- 
pansion hysteresis is normally accounted for by reversible phase 
transformations or by microcracking. However, if phase changes 
are eliminated as a cause of the hysteresis for a particular material, 
and if microcracks are not predominant, a cyclic plastic deforma- 
tion (or strain) effect could be considered as a possibility. 


36 MATERIALS 
3606 Other Materials 


3603 Composite Materials 


2627 (BDX—613-2358) Syntactic foam composites and 
bonding. Final report. McWhirter, R.J. (Bendix Corp., 
Kansas City, MO (USA)). Sep 1980. Contract AC04- 
76DP00613. 34p. NTIS, PC A03/MF AO1. 

A manufacturing process has been developed to produce bil- 
lets molded from a composite of carbon microspheres, a polyimide 
resin, and carbon fibers. The billets then are machined to configura- 
tion which results in extremely sharp and fragile edges on one part. 
To strengthen these parts, a parylene coating is applied, after which 
the parts are assembled with other parts by bonding. Bonding and 
assembly problems are discussed in detail; other problems encoun- 
tered are summarized, and several are referenced to previous re- 
ports. 


3604 Polymers And Plastics 
REFER ALSO TO CITATION(S) 2074 


2628 (SAND—80-6025) Structural phenomena in poly- 
mers under the action of large forces. Tsarevskaya, I.Yu.; 
Kargin, V.A.; Gol’danskii, V.I.; Yampol’skii, P.A. Translat- 
ed from Polim. Mashinostr.; No. 6, 6-12(1972). 12p. NTIS, 
PC A02/MF AO1. 

Polypropylene and other polymer films 0.05 to 0.1 mm thick 
were subjected to shock waves. The macrospherulites were trans- 
formed to microspherulites. It is shown that this change cannot be 
due to melting of the polymer or polymer desiruction, but is due 
rather to transformations at the supramolecular level due to action 
of large forces of very short duration. 4 figures. (DLC) 
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2629 (BDX—613-2509) Synthesis of MDIPA, an aroma- 
tic diamine curative for polyurethane adhesives. Final report. 
Larsen, F.N. (Bendix Corp., Kansas City, MO (USA)). Sep 
1980. Contract AC04-76DP000613. 28p. NTIS, PC A03/ 
MF AOI. 

The compound 4,4’-methylene bis-(2,6-diisopropylaniline), or 
MDIPA, has shown good thermal stability, high butt tensile 
strength, and excellent compatibility with salt when used as a cura- 
tive for LLL’s Halthane 87 prepolymer. Laboratory-scale synthesis 
of MDIPA by condensation of commercially-available 2,6-diisopro- 
pylaniline and formaldehyde has been accomplished, using the 
amine sulfate as an intermediate. Polymer Pilot Plant scale-up has 
been achieved; kilogram quantities at acceptable purity levels (98+ 
percent) have been produced. 


2630 (DOE/ER/01198—1326) Glass-like, low-energy 
excitations in neutron-irradiated quartz. Gardner, J.W. (Illi- 
nois Univ., Urbana (USA)). 1980. Contract AC02- 
76ER01198. 79p. NTIS, PC AOS/MF AOl. 

Thesis. 

The specific heat and thermal conductivity of neutron-irradi- 
ated crystalline quartz have been measured for temperatures = 0.1 
to 5 K. Four types of low-energy excitations are observed in the 
irradiated samples, two of which can be removed selectively by 
heat treatment. One set of remaining excitations gives rise to low- 
temperature thermal behavior characteristic of glassy (amorphous) 
solids. The density of these glass-like excitations can be 50% the 
density observed in vitreous silica, yet the sample still retains long- 
range atomic order. In a less-irradiated sample, glass-like excitations 
may be present with a density only = 2.5% that observed in vitre- 
ous silica and possess a similar broad energy spectrum over 0.1 to 1 


2631 (LBL—11272) Novel graphite salts of high oxidiz- 
ing potential. McCarron, E.M. III. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Aug 1980. Contract 
W-7405-ENG-48. 143p. NTIS, PC A07/MF AOI. 

The intercalation of graphite by the third-transition-series 
metal hexafluorides has yielded the graphite salts, Cs* OsFe~, 
Cs* IrFe~\ and Ci2** PtFs*. The fluoroplatinate salt represents the 
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highest electron withdrawal from the graphite network yet 
achieved. Analogues to the Os and Ir salts have been obtained both 
by fluorination of Group V pentaflouride intercalates, CsMF; (M 
= As, Sb), and by the interaction of the dioxygenyl salts with 
graphite (8C + Os.MFe — CsMFs + O2+). Non-intercalating 
binary fluorides have been observed to intercalate in the presence 
of a fluorine-rich environment (e.g., 8C + PFs + 1/2 F:2 — 
CsPFe). GeF;, which also does not spontaneously intercalate graph- 
ite, has been observed to interact with graphite in the presence of 2 
atmospheres of fluorine overpressure to give the fluoroplatinate salt 
analogue, Ci2** GeFs?. This material is in equilibrium with the 
pentafluorogermanate at ordinary pressures and temperatures. 
Ci2** GeFe* — Ci2* GeFs~ + 1/2 Fe. Ci2GeFe must have an oxi- 
dizing potential close to that of fluorine itself. The graphite fluoro- 
metallate salts are both electronic and ionic (F~ ) conductors. For 
the C,* MF.~ salts, a maximum electronic conductivity an order of 
magnitude greater than the parent graphite has been observed for 
stage two. The high oxidizing potential, coupled with the fluoride 
ion transport capability of the graphite salts, has been exploited in 
the construction of solid-state galvanic cells. These cells use the 
graphite fluorometallate salts as electrode materials in combination 
with a superionic fluoride-ion-conducting solid electrolyte. 


2632 (SAND—80-1503C) Defects in neutron-irradiated 
extrinsic p-type silicon. Young, M.H.; Stafsudd, O.M.; 
Brower, K.L.; Marsh, O.J.; Baron, R. (California Univ., Los 
Angeles (USA). Dept. of Electrical Sciences and Engineer- 
ing; Sandia Labs., Albuquerque, NM (USA); Hughes Re- 
search Labs., Malibu, CA (USA)). 1980. Contract AC04- 
76DP00789. 18p. (CONF-800877—1). NTIS, PC A02/MF 
AOl. 

From 3. international conference on NTD-silicon; Copenha- 
gen, Denmark (27 Aug 1980). 

From the marked dependence of the observed A; concentra- 
tion on Group III atom doping, it appears that the defect contains a 
Group III atom (Ga, In, or Al). It is likely that the Group III atom 
is complexed with an intrinsic defect such as a vacancy or intersti- 
tial complex. The indication that large concentrations of oxygen in 
the Czochralski-grown samples studied in this work may inhibit the 
formation of A; defects suggests that the A; defect very well may 
contain vacancies. Multi-vacancy complexes are observed to form 
readily in neutron-irradiated silicon in the EPR study. Impurity-va- 
cancy defects have been observed to form at rather elevated anneal 
temperatures in neutron-irradiated silicon as these vacancy clusters 
break up, releasing vacancies and divacancies which can then com- 
plex with impurity atoms present. The A; defect anneals at a rela- 
tively high temperature. A Group III atom-vacancy pair has been 
observed by EPR techniques, but the energy level associated with 
this defect has been determined by deep level transient spectros- 
copy techniques to be a deep level located at E/sub v/ + 0.48 eV. 
Therefore, the very shallow A; defect cannot be associated with a 
simple vacancy-impurity atom pair. It is speculated that the A, 
defect complex may contain more than one single vacancy in its 
configuration. 


2633 (UCRL—84679) Continuous-flow leaching studies 
of crushed and cored SYNROC, Coles, D.G.; Bazan, F. 
(California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 1980. Contract W-7405-ENG-48. 32p. (CONF- 
800987—3). NTIS, PC A03/MF AOl1. 

From Workshop on comparative leaching behavior of radio- 
active waste forms; Argonne, IL, USA (3 Sep 1980). 

Both crushed (150 to 300 ym) and cored 1.8 mm diameter) 
samples of SYNROC have been leached with the single-pass con- 
tinuous-flow leaching equipment. Crushed samples of Cs-hollandite 
were also leached in a similar experiment. Temperatures used were 
25°C and 75°C and leachates were 0.03 N NaHCO; and distilled 
water. Leaching rates from SYNROC C were ranked Cs > Sr 2 
Ca > Ba > Zr. A comparison of leaching rates is made between 
crushed SYNROC, cored SYNROC, and PNL 76-68 glass beads. 
Problems encountered when comparing the leaching rates of differ- 
ent waste forms are discussed. 
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2634 Electronic structure of a Pd monolayer on an Si 
(111) surface. Ihm, J.; Cohen, M.L.; Chelikowsky, J.R. (De- 
partment of Physics, University of California, Berkeley, 
California 94720). Phys. Rev., B: Condens. Matter; 22: No. 
10, 4610-4619(15 Nov 1980). 

The electronic structure of a model Si (111) surface with a 
Pd overlayer is investigated. The self-consistent pseudopotential 
method in the mixed basis set (Gaussian orbitals plus plane waves) 
representation is used to describe the system. Two different adsorp- 
tion sites of Pd (the top site and the triangular site) studied here 
give different dispersions for the Pd d bands and different hybrid- 
ization between Si and Pd atoms. The Pd d peak centers around - 
1.8 and -2.2 eV below the Si valence-band maximum in each case. 
Partially filled Pd-Si hybridized states exist in the gap. The 
Schottky barrier height is 1.1 eV for the top site and 0.95 eV for 
the triangular site, respectively. Various localized states are exam- 
ined, and the behavior of the Schottky barrier is discussed. Com- 
parisons with experiment are made when possible. 


2635 Direct observation of the behavior of heavy single 
atoms on amorphous carbon substrates. Utlaut, M. (Enrico 
Fermi Institute, Department of Physics, The University of 
Chicago, Chicago, Illinois 60637). Phys. Rev., B: Condens. 
Matter; 22: No. 10, 4650-4660(15 Nov 1980). 

Using a scanning transmission electron microscope it is possi- 
ble, by directly imaging single atoms, to investigate the motion and 
distribution of heavy (high-Z) atoms deposited on the surfaces of 
thin low-Z films. In this study, the heavy atoms U, Pt, Au, In, Cd, 
Ag, and Pd were deposited on 15-A-thick amorphous carbon sub- 
strates. It is found that adatom motion is strongly dependent upon 
local substrate structure and adatom species. Diffusion coefficients 
and activation energies for single atoms, as well as dimers, trimers, 
etc., have been obtained by directly measuring the motion of the 
atoms. Pair-density and nearest-neighbor distributions were meas- 
ured and used to derive the interatomic potential and the rate of 
adatom nucleation. It is found that the interatomic potential is very 
weak and long ranged. 


2636 Phase transition and shock-compression param- 
eters to 120 GPa for three types of graphite and for amor- 
phous carbon. Gust, W.H. (University of California, Law- 
rence Livermore National Laboratory, Livermore, Califor- 
nia 94550). Phys. Rev., B: Condens. Matter; 22: No. 10, 4744- 
4756(15 Nov 1980). 

Shock-induced graphite-to-diamond phase transition pres- 
sures and Hugoniot parameters to 120 GPa are presented for pyro- 
lytic, Ceylon natural, and synthetic graphites. The response of 
amorphous carbon to shock loading, including a shock-induced 
phase transition, is reported. Interpretations of discontinuities found 
in the shock-velocity versus particle-velocity plots are discussed in 
terms of the carbon phase diagram. Evidence of a solid-to-solid 
phase transition from diamond to a metallic state at very high pres- 
sure is described. 


2637 Spin correlations near the percolation threshold in 
three-dimensional antiferromagnets. Cowley, R.A.; Shirane, 
G.; Birgeneau, R.J.; Svensson, E.C.; Guggenheim, H.J. 
(Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., B: Condens. Matter; 22: No. 9, 4412- 
4423(1 Nov 1980). 

In this paper we report on a study, using neutron scattering 
techniques, of the spin fluctuations in the random magnetic-non- 
magnetic antiferromagnets, Mn/sub c/Zn/sub 1-c/F2 and KMn/sub 
c/Zn/sub 1-c/Fs, with c close to the percolation concentration c/ 
sub p/. The results for c<c/sub p/ are consistent with the multicri- 
tical point picture for the percolation point with the temperature 
scale determined by the inverse correlation length of the appropri- 
ate linear chain. This approach gives a very satisfactory account of 
the spin-space crossover form Heiserberg-like to Ising-like behavior 
observed in tetragonal Mn/sub c/Zn/sub 1-c/F2. The exponent, v/ 
sub T/ describing the temperature dependence of the inverse corre- 
lation length is found to be 0.85 +- 0.10 for this system and, with 
rather less certainty, we infer v/sub T/=0.95 +- 0.05 for the cubic 
KMn/sub c/Zn/sub 1-c/F3. The results for c>c/sub p/ show two 
unexpected features. Firstly the diffuse scattering does not show 
any critical scattering associated with the onset of long-range order. 
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We suggest this may be because only a small fraction of spins are in 
the backbone of the infinite cluster. Secondly in KMn/sub c/Zn/ 
sub 1-c/F; the long-range order decreases on cooling below 6 K. 
We suggest that this may result from the random magnetic dipole- 
dipole forces producing a type of spin-glass phase. 


2638 Unusual melting behavior in a smectic liquid crys- 
tal. Calder, I.D.; Sarma, B.K.; Cheng, B.; Ketterson, J.B. 
(Department of Physics and Astronomy and Materials Re- 
search Center, Northwestern University, Evanston, Illinois 
60201). Phys. Rev., A; 22: No. 5, 2133-2137(Nov 1980). 

Sound-velocity and attenuation measurements are reported 
for the smectic liquid crystal p-butoxybenzylidene-p’-octylaniline. 
At the smectic-A smectic-B transition temperature T/sub A/B, v 
and a change rapidly, with a peak in a occurring below T/sub A/ 
B. A very small anomaly is also visible 2 to 2.5 degrees above T/ 
sub A/B. The data at T/sub A/B are analyzed in terms of disloca- 
tion-mediated melting theories by assuming that the transition 
occurs at a crossover between two- and three-dimensional behavior. 
The low-frequency velocity change of Av/v=0.047 within the 
planes agrees well with the predicted value of 0.040. 


2639 Microscopic theory of the phase transformation 
and lattice dynamics of Si. Yin, M.T.; Cohen, M.L. — 
ment of Physics, University of California, Berkeley, ifor- 
nia 94720). W-7405-ENG-48. Phys. Rev. Lett.; 45: No. 12, 
1004-1007(22 Sep 1980). 

An ab initio calculation fof the solid-solid phase transforma- 
tion, static structural properties, and the lattice dynamics of Si is 
presented. A density-functional pseudopotential scheme is used with 
the atomic number as the only input. The detailed properties of the 
diamond to #-tin transition are accurately reproduced. The phonon 
frequencies and mode-Grueneisen parameters at [ and X, along 
with the lattice constant, bulk modulus, and cohesive energy, are 
calculated and found to be in excellent agreement with experiment. 


2640 High temperature vaporization and thermodynam- 
ics of scandium monophosphide. Franzen, H.F.; Hariharan, 
A.V.; Merrick, J.A. (lowa State Univ., Ames). High Temp. 
Sci.; 12: No. 1, 11-20(Mar 1980). 

The high temperature vaporization of ScP was investigated 
by mass spectrometric and target-collection Knudsen effusion tech- 
niques in the temperature range 1767-2209°K. ScP/sub 1-x/(0 = x 
= 0.04) vaporizes congruently to the gaseous species Sc, P, and P2. 
The equilibrium partial pressure of Sc is given by: log P/sub Sc/ 
(atm) = -(28,159 +- 321)/T + (8.10 +- 0.15). The second-law 

‘enthalpy and entropy for the atomization reaction, corrected to 
298°K, are: AH® = 258.0 +- 2.3 kcal mol™', AS® = 73.4 +- 1.4 eu; 
and AH /sub f/,298/°[ScP(s)} = -87.9 +- 2.5 kcal mol™}, 
S°[ScP(s)] = 7.3 +- 1.4 eu. A temperature independent third law 
enthalpy of atomization (AH = 252.2 +- 2.8 kcal mol™') and enth- 
alpy of formation (AH/sub f/°[ScP(s)] = -82.1 +- 3.0 kcal mol) 
were obtained. 
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2641 (DOE/ER—0079) Summaries of FY 1980 research 
in the chemical sciences. (Department of Energy, Washing- 
ton, DC (USA). Office of Energy Research). Sep 1980. 
265p. NTIS, PC Al2/MF AOl. 

Brief summaries are given of research programs being pur- 
sued by DOE laboratories and offsite facilities in the fields of pho- 
tochemical and radiation sciences, chemical physics, atomic physics, 
chemical energy, separations, analysis, and chemical engineering 
sciences. No actual data is given. Indexes of topics, offsite institu- 
tions, and investigators are included. (DLC) 
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REFER ALSO TO CITATION(S) 1805, 1805, 1854, 1977, 1982, 1982, 1982, 
1984, 1984, 1984, 1985, 1985, 1985, 1986, 1986, 1986, 1987, 1987, 1988, 1988, 
1989, 1989, 1990, 1990, 1991, 1991, 1992, 1992, 2000, 2000, 2000, 2001, 2001, 
2001, 2002, 2002, 2002, 2024, 2027, 2028, 2109, 2676, 2688, 2833, 2941 


2642 (BNL—28435) Provenience studies using neutron 
activation analysis: the role of standardization. Harbottle, G. 
(Brookhaven National Lab., Upton, NY (USA)). 1980. Con- 
tract AC02-76CH00016. 32p. (CONF-800999—1). NTIS, PC 
A03/MF AOl. 

From Seminar on ceramics as archaeological material; Wash- 
ington, DC, USA (29 Sep 1980). 

This paper covers the historical background of chemical 
analysis of archaeological artifacts which dates back to 1790 to the 
first application of neutron activation analysis to archaeological ce- 
ramics and goes on to elaborate on the present day status of neu- 
tron activation analysis in provenience studies, and the role of 
standardization. In principle, the concentrations of elements in a 
neutron-activated specimen can be calculated from an exact knowl- 
edge of neutron flux, its intensity, duration and spectral (energy) 
distribution, plus an exact gamma ray count calibrated for efficien- 
cy, corrected for branching rates, etc. However, in practice it is far 
easier to compare one’s unknown to a standard of known or as- 
sumed composition. The practice has been for different laboratories 
to use different standards. With analyses being run in the thousands 
throughout the world, a great benefit would be derived if analyses 
could be exchanged among all users and/or generators of data. The 
emphasis of this paper is on interlaboratory comparability of ceram- 
ic data; how far are we from it, what has been proposed in the past 
to achieve this goal, and what is being proposed. All of this may be 
summarized under the general heading of Analytical Quality Con- 
trol - i.e., how to achieve precise and accurate analysis. The author 
proposes that anyone wishing to analyze archaeological ceramics 
should simply use his own standard, but attempt to calibrate that 
standard as nearly as possible to absolute (i.e., accurate) concentra- 
tion values. The relationship of Analytical Quality Control to pro- 
venience location is also examined. 


2643 (ORNL/TM—7449) Determination of 1odine-129 
in mixed fission products by neutron activation analysis. Bate, 
L.C.; Stokely, J.R. (Oak Ridge National Lab., TN (USA)). 
Oct 1980. Contract W-7405-ENG-26. 16p. NTIS, PC A02/ 
MF AOl. 

This report describes an improved method for analyzing **°I 
in fission product mixtures originating from fuel reprocessing stud- 
ies. The method utilizes conventional iodine valence adjustment and 
solvent extraction techniques to chemically separate '*°I from most 
fission products. The '*°I is then determined by neutron irradiation 
and measurement of the 12.4-h '°°I produced by the neutron cap- 
ture reaction. Special techniques were devised for neutron irradia- 
tion of '°I samples in the pneumatic tube irradiation facilities at the 
High Flux Isotope (HFIR) and Oak Ridge Research (ORR) reac- 
tors. Chemically separated '*°I is adsorbed on an anion exchange 
resin column made from an irradiation container. The loaded resin 
is then irradiated in either of the pneumatic facilities to produce 
1307. Sensitivity of the analysis with the HFIR facility (flux: 5 x 10" 
neutrons cm~*s~') and a 100-s irradiation time is approximately 2 
ng. Samples up to 250 mL in volume can be easily processed. The 
method has been in routine use for about two years and has given 
good results on samples of reactor fuel solutions and off-gas traps. 


2644 (PB—80-804966) Neutron activation analysis of 
foods (citations from the Food Science and Technology Ab- 
stracts data base). Report for jan 72-dec 79. Young, C.G. 
(New England Research Application Center, Storrs, CT 
(USA)). Mar 1980. 111lp. NTIS PC NO1/MF NO1. 

Cited abstracts describe the use of neutron activation analy- 
sis to detect trace amounts, down to nanogram levels in some cases, 
of vanadium, arsenic, selenium, antimony, iodine, bromine, cobalt, 
iron, potassium, manganese, rubidium, zinc, sodium, cadmium, mer- 
cury, chromium and protein in foods. Both instrumental and radio- 
chemical methods are discussed. (Contains 104 abstracts) 


2645 Determination of gross alpha, plutonium, neptun- 
ium, and/or uranium by gross alpha counting on barium sul- 
fate. Sill, C.W. (Dept. of Energy, Idaho Falls, ID). Anal. 
Chem.; 52: No. 9, 1452-1459(Aug 1980). 
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Procedures are presented for rapid and specific separation of 
uranium, neptunium, and/or plutonium, either singly or sequentially 
by precipitation with barium sulfate under controlled oxidation con- 
ditions in a form suitable for direct a counting. If desired, all a 
emitters can be precipitated and counted simultaneously to permit a 
true gross a determination to be made. When isotopic identification 
is necessary or desirable, the radionuclides other than uranium can 
be separated easily from the barium sulfate and precipitated with a 
small quantity of cerium hydroxide for analysis by alpha spectrom- 
etry with a resolution of about 65 keV. The samples are dissolved 
by fusion with anhydrous potassium fluoride and pyrosulfate to 
ensure complete dissolution of refractory oxides, carbides, and sili- 
cates. The effect of hydrochloric acid on the precipitation of 
barium sulfate, of radon and thoron daughters on a counting, and 
of various experimental conditions on the counting efficiency are 
also discussed. 2 tables. 


2646 Low-power inductively coupled nitrogen plasma 
discharge for spectrochemical analysis. Barnes, R.M.; Meyer, 
G.A. (Massachusetts Univ., Amherst). Contract DE-AS02- 
77ER04471. Anal. Chem.; 52: No. 9, 1523-1525(Aug 1980). 

Experimental data from a nitrogen inductively coupled 
plasma (ICP) operating at a minimum power of 1.3 kW was sus- 
tained with a conventional spectrochemical system. A preliminary 
description of its operation and properties is reported. Preliminary 
data evaluating the spectrochemical potential of the nitrogen ICP 
.re summarized for calcium in comparison with argon ICP. Eco- 
nomically nitrogen ICP appears to be favored. (DP) 


2647 Mixed ligand chelate extraction of lanthanides I. 
8-quinolinol systems. Hori, T.; Kawashima, M.; Freiser, H. 
(Univ. of Arizona, Tucson). Sep. Sci. Technol.; 15: No. 4, 
861-875(May 1980). 

A detailed study of the equilibrium extraction behavior of a 
series of representative tervalent lanthanide ions, La, Pr, Eu, Ho, 
and Yb, into chloroform solutions containing either 8-quinolinol 
(HQ) alone or mixed with 1,10-phenanthroline (phen), was carried 
out. The results demonstrated that, except for La which extracted 
as a simple chelate, LaQ;, the lanthanides extract as self-adduct 
chelates, LnQ;.2HQ, and at higher HQ concentrations, LnQ;.3HQ. 
In the presence of phen, mixed ligand chelates of all the lanthanides 
but La of the formula LnQ;.2HQ.phen are formed. The use of the 
experimental parameters, pH, concentration of both HQ and phen 
to optimize the separation of the lanthanides is discussed. It is con- 
cluded that chelate extraction systems in which adduct and mixed 
ligand complexes are formed enhance separation capability. 


2648 Annular centrifugal contactors for solvent extrac- 
tion. Leonard, R.A.; Bernstein, G.J.; Ziegler, A.A.; Pelto, 
R.H. (Argonne National Lab., IL). Contract W-31-109- 
ENG-38. Sep. Sci. Technol.; 15: No. 4, 925-943(May 1980). 

Annular centrifugal contactors suitable for laboratory use in 
solvent extraction work have been designed and tested for both hy- 
draulic performance and mass-transfer efficiency. The 2-cm contac- 
tors have nominal flow rates of 80 mL/min and mass-transfer effi- 
ciencies of at least 85% as measured by the extraction of uranium. 
These contactors work well for organic-to-aqueous flow ratios 
greater than 0.8. Multistage units allow proposed flow sheets to be 
tested on a continuous basis in the laboratory. Scale-up to larger 
plant-size units is straight-forward. 


2649 Solvent extraction chemistry and kinetics of zir- 
conium. Mailen, J.C.; Horner, D.E.; Dorris, S.E.; Pih, N.; 
Robinson, S.M.; Yates, R.G. (Oak Ridge National Lab., 
TN). Contract W-7405-ENG-26. Sep. Sci. Technol.; 15: No. 
4, 959-973(May 1980). 

The solvent extraction behavior of zirconium in the HNOs- 
tributyl phosphate (TBP) system can be explained based on the ex- 
istence of four principal aqueous species, Zr/sup 4+/, ZrOH /sup 
3+/, Zrs(OH)/sub 4/ /sup 8+/, and oxo-polymers. The Zr/sup 
4+/ and ZrOH/sup 3+-/ species are extractable and are in equilib- 
rium with inextractaole Zr3(OH)/sub 4/ /sup 8+/. The oxo-poly- 
mers are formed by heat, are inextractable, and are not in equilibri- 
um with the other species. The aqueous equilibria and their equilib- 
rium quotients have been previously determined. In the present 
study, these equilibria were used along with both tracer and macro- 
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zirconium concentrations (oxo-polymers excluded by extraction and 
back scrubbing) to determine the distribution equilibrium constants 
for both the Zr /sup 4+/ and ZrOH /sup 3+/ ions. The four equi- 
librium constants give excellent fits to both tracer and macro-zir- 
conium distribution data. The concentrations of the extractable zir- 
conium species which are calculated from the equilibria have been 
used to begin examining the extraction kinetics of zirconium in the 
HNO;-TBP system. In relatively concentrated nitric acid, approxi- 
mately 3 M and greater, Zr/sup 4+/ ion predominates, and the 
rate of extraction of zirconium increases as approximately the 
second power of the TBP concentration. In low acid (1 M and less) 
ZrOH/sup 3+/ ion predominates, and the rate of extraction of zir- 
conium increases as approximately the third power of the nitrate 
concentration. This is in significant contrast with the behavior of 
uranium, which shows only a small dependence of the extraction 
rate on TBP concentration, and no dependence on nitrate concen- 
tration. This suggests that operation of a kinetic separations system 
at low TBP and nitrate concentrations will significantly improve 
separations over those achieved at equilibrium. 


2650 Studies of the size-selective extraction of alkali 
metal ions by the synergistic extraction system, crown ether- 
di(2-ethylhexyl) phosphoric acid-benzene. Kinard, W.F. (Coll. 
of Charleston, SC); McDowell, W.J.; Shoun, R.R. Contract 
W-7405-ENG-26. Sep. Sci. Technol; 15: No. 4, 1013- 
1024(May 1980). 

In order to take practical advantage of the size-selective 
cation-coordinating ability of the cyclic polyethers (crown ethers), 
experiments seeking a means of avoiding the problem of solubilizing 
a mineral-acid anion in a nonpolar organic diluent were performed. 
Mixtures of several known extractants and crown ethers were tried. 
Results presented indicate that organic soluble cation exchangers 
mixed in solution with crown ethers produce a synergistic extrac- 
tant mixture that largely exhibits the size-selective properties ex- 
pected of the crown ether. Data are presented for the extraction of 
macro concentrations of alkali metals by di(2-ethylhexyl) phosphor- 
ic acid - dicyclohexyl-18-crown-6 mixtures at a single pH, and at 
nonloading condition (2 metal conc < 0.04 M) as a function of pH, 
2 to 6. In both cases potassium is synergized most strongly presum- 
ably because of its best fit to the crown ether cavity. Other data 
indicate, however, that the size-fit principle is not as consistent for 
all alkali metal ions and crown ethers as for potassium and dicyclo- 
hexyl-18-crown-6. Other effects such as competition for ion hydra- 
tion and aqueous-phase distribution of the complex may have im- 
portant effects that have not been elucidated. 


2651 Structural origin of chromatographic retention 
data. Randic, M. (Ames Lab., IA). J. Chromatogr.; 161: 1- 
14(1978). 

Retention data on alkanes are re-examined from a structural 
point of view with an emphasis on the molecular connectivity. 
Rather than adopting empirical parameters for selected structural 
groupings, an assumption that bond contributions depend on the 
formal carbon valencies in a hydrogen suppressed molecular graph 
is made. Except for several highly branched systems (which give 
problems in almost all empirical correlations) this single assumption 
produces a good linear correlation with the connectivity index 
which compares favorably with alternative schemes using ten (and 
more) structural empirical parameters. Furthermore, a close exami- 
nation of the skeletal forms for the worst cases indicates that these 
are characterized by a larger number of methyl groups three bonds 
apart, hence by an additional assumption, that such methyl-methyl 
fragments cause departures from the correlation (given by the qua- 
dratic function of the number of fragments) retention indices for all 
alkanes considered can be well represnted by a linear correlation 
with the connectivity index. The significance of the work is in 
demonstration of a dramatic reduction of the structural assumptions 
required. The approach should be considered s complementary to 
purely empirica! correlations of the retention data with a large 
number of structural indices, pointing rather to the significance of 
the structural fragments involved then competing in precision with 
more flexible alternative schemes. 2 figures, 4 tables. 
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2652 (CONF-801124—22(Draft)) Valence states of ac- 
tinides in synthetic monazites. Kelly, K.L.; Beall, G.W.; 
Young, J.P.; Boatner, L.A. (Oak Ridge National Lab., TN 
(USA ). Oct 1980. Contract W-7405-ENG-26. 7p. NTIS, PC 
A02/MF AO1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

The valence states of various actinides doped into the lanth- 
anide orthophosphates (LnPO,) have been investigated. Actinide- 
doped LnPO, single crystals were grown by means of a flux tech- 
nique and the actinide valence states were determined by optical 
absorption spectrophotometry. Radiation damage effects were also 
studied in these systems. The lanthanide orthophosphates are found 
in nature in the form of the mineral monazite and synthetic analogs 
of this substance represent a promising primary containment 
medium for the isolation of high-level nuclear wastes. 


2653 (LA-UR—80-2827) Low temperature magnetic and 
resistive behavior of the (Eu/sub 1-x/Sn/sub x/)/sub y/ 
MoS; system. Willis, J.O.; Thompson, J.D.; Huang, C.Y.; 
Luo, H.L. (Los Alamos Scientific Lab., NM (USA); Cali- 
fornia Univ., San Diego, La Jolla (USA)). 1980. Contract 
W-7405-ENG-36. 10p. (CONF-801134—4). NTIS, PC A02/ 
MF AOl. 

From 26. annual conference on magnetism and magnetic 
metals; Dallas, TX, USA (11 Nov 1980). 

Magnetoresistance and ac susceptibility measurements were 
made on sintered samples of the compounds (Eu/sub 1-x/Sn/sub x/ 
)/sub y/MoeSs for x = 0 and 0.1 at y = 1.2 and x = 0 and 0.15 at 
y = 1.0. All samples show negative temperature coefficients of 
resistance in zero field in the range 4 to 0.02 K. For the pure x = 0 
samples the resistance becomes constant below 0.5 K. The magne- 
toresistance is large and negative for all samples; at 2.4 T and 
below 0.5 K it is about 11% for y = 1.0 and 40% for y = 1.2. For 
the finite x samples the presence of superconducting second phases 
made detailed interpretation of the low field resistance data for x = 
0.1, y = 1.2, and most of the data for x = 0.15, y = 1.0 somewhat 
ambiguous. The magnetoresistance saturates for all the samples 
below 1°K in fields of ~ 2 T or greater. The susceptibility of all 
the samples has a peak near 0.3°K. The resistive behavior of the 
samples is characteristic of a magnetic semiconductor. The suscepti- 
bility results point to magnetic ordering of the system near 0.3°K. 5 
figures. 


2654 (LBL—11698) Syntheses and reactions of polymer- 
bound molybdenum complexes and hydrogenolyses of an al- 
kynyl cobalt carbonyl cluster. Frommer, J.E. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Aug 
1980. Contract W-7405-ENG-48. 158p. NTIS, PC A08/MF 
AOl. 

Thesis. 

Co3(CO)eCCH2C(CHs)32' reacted with hydrogen in aroma- 
tic solvents to yield 3,3-dimethylbutene, 2,2-dimethylbutane, and 
4,4-dimethylpentanal. First order decomposition of starting material 
and a hydrogen pressure dependence for the rate of appearance of 
total products were indicated. The hydrogenation was inhibited in 
the presence of carbon monoxide (CO:Hk, 3.7:3.7 atm, 60°C), but at 
85° under the same CO/H2 atmosphere, aldehyde production 
became the predominant reaction pathway at the expense of earlier- 
formed olefin. Incorporation of independently added olefins in the 
hydrogenation suggested the intermediacy of olefin aldehyde ad 
alkane production. A polystyrene-attached n’- 
cyclopentadienyl(tricarbonyl)-hydridomolybdenum complex was 
prepared and its reactions with several THF-soluble bases were in- 
vestigated. Enolates of B-dicarbonyl compounds quantitatively de- 
protonated this complex, giving polymer-bound salts of the corre- 
sponding anion. Little change in pKa in THF was induced by bind- 
ing the molybdenum hydride to the polymer. Even though the 
polymer-supported partners rendered the reactions heterogeneous, 
the systems adhered reasonably well to conventional equilibrium 
behavior. A polymer-bound carboxylic acid and its conjugate base 
also displayed essentially conventional equilibrium dynamics. 
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2655 Reinterpretation of the structural and physical 
property changes in the dehydration of Cos[Co(CN)s b.12H2O 
Beall, G.W. (Oak Ridge National Lab, TN); Mullica, D.F.; 
Milligan, W.O. Contract W-7405-ENG-26. Inorg. Chem.; 19: 
No. 10, 2876-2878(Oct 1980). 

A new structural model for Ms[Co(CN)s}2.nH20where M = 
Co and other divalent metals and n = 12 to 14, has allowed an im- 
proved interpretation for the color change resulting from the dehy- 
dration of Cos[Co(CN)s]2.12H20tbe formed. The model permits an 
explanation of frequency shifts in visible spectra and other available 
and related studies which is all inclusive with experimental data. 


2656 Synthe 

The new cluster [PPN][CIRu,(CO):3] (PPN = (PhsP),N*) 
results from the reaction of Rus(CO):2 with [PPNJCl in refluxing 
THF. It has been characterized by its spectroscopic properties and 
by a complete single-crystal X-ray diffraction study. It crystallizes 
in the space group P anti 1 with Z = 2 and unit cell dimensions a 
= 14.536 (2) A, b = 16.732 (3) A, c = 11.508 (8) A, a = 91.35 
(3)°, B = 93.88 (3)°, y = 64.79 (2)° and V = 2527 (2) A. Diffrac- 
tion data (0° < 20 = 50°) were collected with an Enraf-Nonius 
CAD4 automated diffractometer, using graphite-monochromatized 
Mo Ka radiation, and the structure was refined to R = 0.061 and 
R/sub w/ = 0.087 for 5924 independent reflections with I = 3.0 
a(I). The molecule possesses a butterfly arrangement of the four 
Ru atoms with the chlorine bridging the two end metals of the 
open butterfly. Each Ru bears three terminal carbonyls, and one 
carbonyl ligand bridges the two Ru atoms which constitute the 
hinge of the butterfly. 


2657 Divalent lanthanide chemistry. 
Bis(pentamethylcyclopentadieny])europium(II) and - 
ytterbium(IT) derivatives: Crystal structure of 
bis(pentamethylcyclopentadieny]) (tetrahydrofuran) 
ytterbium(I])-hemitoluene at 176 K. Tilley, T.D.; Anderson, 
R.A.; Spencer, B.; Ruben, H.; Zalkin, A.; Templeton, D.H. 
(Univ. of California, Berkeley). Contract W-7405-ENG-48. 
Inorg. Chem.; 19: No. 10, 2999-3003(Oct 1980). 

Red, paramagnetic (diethy] 
ether)bis(pentamethylcyclopentadieny!)(tetrahydrofuran)europium(I]), 
(MesC;)»Eu(THF)(Et.0, is isolated from reaction of 3 molar equiv 
of sodium pentamethylcyclopentadienide and europium trichloride 
in refluxing tetrahyrofuran, after crystallization from diethyl ether. 
The mono(tetrahydrofuran) complex (MesCs)2Eu(THF) may be iso- 
lated by use of toluene rather than diethyl ether. Red, diamagnetic 
bis(pentamethylcyclopentadienyl)(tetrahydrofuran)ytterbium(II) is 
isolated from the reaction of ytterbium dichloride and sodium 
pentamethylcyclopentadienide in refluxing tetrahydrofuran. The 
diethyl ether complex (MesCs)2Yb(OEt2) may be isolated by crys- 
tallization of the tetrahydrofuran complex from diethyl ether. The 
hemitoluene complex(MesCs;)2 Yb(THF).'/T4Ztol can be isolated by 
recrystallization of the tetrahydrofuran complex from toluene. As 
these divalent metallocenes are the first hydrocarbon-soluble lanth- 
anide derivatives to be isolated, we have examined the latter com- 
plex by X-ray crystallography. Crystals of (MesCs)2 Yb(OC,Hs2').'/ 
2CsHsCHs crystallize in the monoclinic system, P2:/n, with a = 
11.358 (8) A, b = 21.756 (19) A, C = 10.691 (7) A, and B = 
101.84 (5)° at 176 K. For Z = 4 the calculated density is 1.37 g 
cm™~*. The ytterbium atom is coordinated to the oxygen atom of a 
tetrahydrofuran molecule and to two pentamethylcyclopentadieny] 
rings. The molecule has approximate C. symmetry about the Yb-O 
bond. The Yb-O distance is 2.41 A, the Yb-C distances average 2.66 
A, and the Yb-Cp(centroid) distances average 2.37 A. The MesCs 
rings are in a staggered configuration with respect to each other. 
The methyl groups of the MesCs; groups are displaced by 0.03-0,21 
A from the planes of the five-membered rings away from the ytter- 
bium atom. THe toluene molecule is not coordinated to the com- 
plex and is on a center of symmetry in a disordered configuration. 
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2658 Bonding of eta?-sulfur dioxide: structures of tricar- 
bonyl(1,10-phenanthroline) (eta?-sulfur 
dioxide)molybdenum(0) and dicarbonyl(2,2'-bipyridy!)bis(eta?- 
sulfur dioxide)molybedenum(0). Kubas, G.J,; Ryan, R.R.; 
McCarty, V. (Univ. of California, Los Alamos, NM). Jnorg. 
Chem.; 19: No. 10, 3003-3007(Oct 1980). 

The structures of the title complexes have been determined 
by X-ray diffraction techniques. Tricarbonyl(1,10- 
phenanthroline)(eta?-sulfur dioxide)molybdenum(0) crystallizes in 
the space group C2/m with cell constants of a = 19.206 (5) A, b = 
12.695 (2) A, c = 8.025 (1) A, B = 129.00 (5)° and refines to an 
unweighted R value of 3.4% on the basis of 945 observations. Di- 
carbonyl(2,2’-bipyridy])bis(eta?-sulfur dioxide)molybdenum(0) crys- 
tallizes in P anti | with cell parameters of a = 11.070 (5) A, b = 
7.096 (1) A, c = 11.043 (6) A, a = 111.97 (2)% B = 98.25 (4)° and 
y = 100.02 (3)° Full-matrix refinemwnts based on 1190 observa- 
tions resulted in an R value of 3.0%. Both structures contain eta?- 
type Mo-SO, linkages. The first of these complexes exhibits Mo-O 
and Mo-S distances of 2.223 (7) and 2.532 (3) A with dihedral angle 
between the SO, and c-MSO/sub M/ planes of 108.1°. The SOs is 
trans to a carbonyl. The corresponding distances in the trans-(SO2) 
complex are 2.113 (4) and 2.109 (4) A for Mo-O and 2.496 (3) A for 
both Mo-S distances with dihedral angles of 103.6 and 103.3%, re- 
spectively. The two bound S-O bonds are perpendicular to one an- 
other and are in the same plane with a cis carbonyl. The eta?-SO2 
bonding is discussed in relationship to these structures. 


2659 Coordination chemistry of bis(5-camphorquinone 
dioximato)nickel(II) and -palladium(II). Reactions and struc- 
tural studies of some M;Ag; cluster complexes of camphor- 
quinone dioxime. Ma, M.S.; Angelici, R.J.; Powell, D.; Ja- 
cobson, R.A. (Iowa State Univ., Ames). Inorg. Chem.; 19: 
No. 10, 3121-3128(Oct 1980). 

Reactions of AgNO; with Ni(6-HCQD) or Pd(delta- 
HCQD):, where 5-HCQD7™ is 5-camphorquinone dioximato, yielded 
the hexanuclear metal cluster complexes [Ni(5- 
HCQD)Ag]s.2.5CHCl, Ni-Ag, and [Pd(6-HCQD)Ag]s.2CHCl, 
Pd-Ag, respectively. X-ray crystallographic studies performed on 
both complexes showed them to belong to space group P2;2;21. 
The unit cell dimensions of Ni-Ag are a = 15.990 (5) A, B = 38.44 
(1) A, c = 13.437 (5) A, V = 8260.97 A®, and Z = 4 while those 
of Pd-Ag are a = 16.110 (6), b = 38.92 (1), c = 13.393 (3) A, V = 
8395.55 A*, and Z = 4. Block-diagonal least-squares refinement of 
3021 observed reflections for Ni-Ag and 6112 for Pd-Ag converged 
to R/sub F/ = 10.7 and 11.4 (R/sub w/ = 12.7 and 15.0) for the 
Ni-Ag and Pd-Ag structures, respectively. Their structures indicate 
that each hexanuclear molecule consists of three individual M(6- 
HCQD).~ units which act as multidentate ligands coordinating to a 
linear chain of three silver atoms. The coordination geometry 
around each M ion in the M(6-HCQD),~ units is square planar, and 
the 5-HCQD™ ligands are coordinated to M via N and O atoms. 
The Ag in the center of the molecule is coordinated to six O atoms 
with average Ag-O distances of 2.49 (3) and 2.45 (2) A for Ni-Ag 
and Pd-Ag, respectively. The two silver atoms at the ends of the 
chain are each coordinated to three nitrogen atoms from the M(é- 
HCQD)2~ units with average Ag-N distances of 2.20 (4) and 2.27 
(3) A, respectively. The Ag-Ag distances, 3.059 (5) and 3.052 (5) A 
in Ni-Ag and 3.173 (3) and 3.179 (3) A in Pd-Ag, are somewhat 
longer than those (2.89 A) in Ag metal and indicate that there are 
Ag-Ag interactions along the linear chains. The bis(pyridine) 
adduct of Ni(6-HCQD): was also prepared. A proposed structure 
for this complex is based on the similarity of its IR spectrum to 
those of the Ni-Ag and Pd-Ag clusters. 


2660 Reaction of superoxide radicals with copper(II)- 
histidine complexes. Weinstein, J.; Bielski, B.H.J. (Brookha- 
ven National Lab., Upton, NY). J. Am. Chem. Soc.; 102: No. 
15, 4916-4919(16 Jul 1980). 

A study of the catalytic effect of Cu(II)-histidine complexes 
upon the disproportionation of superoxide radicals shows that only 
one complex, (CuHistzH)**, of six which are known to exist cata- 
lyzes the disproportionation in the pH range between 1 and 10. The 
corresponding second-order rate constant, k7 9 = (3.4 +- 0.9) 108 
M~'s~', is pH independent between 2 and 7. The kinetic results are 
interpreted by two alternative mechanisms. One is similar to the 
currently accepted mechanism for superoxide dismutase catalysis; 
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the other is based on the assumption that a transient superoxide 
complex of (CuHist2H)** for superoxide dismutase catalysis; the 
other is based on the assumption that a transient superoxide com- 
plex of (CuHistzH)* is formed. The latter assumption is discussed 
in terms of present knowledge of the structural properties of the 
copper complexes. 4 figures, 1 table. 


2661 Characterization of reversible reactions of isocyan- 
ides with molybdenum dithiolate complexes. Miller, D.J.; 
DuBois, M.R. (Univ. of Colorado, Boulder). J. Am. Chem. 
Soc.; 102: No. 15, 4925-4928(16 Jul 1980). 

Dimeric molybdenum complexes with bridging dithiocarbon- 
imidate ligands of the formula [C;HsMoSzCNR]T4Z (where R = 
CHs;, CH2CsHs, CeHi:1, and n-C,He) have been synthesized and 
characterized. The syntheses involve the room-temperature reac- 
tions of excess isocyanides with solutions of the dimeric complex 
[CsHs MoSC3He2'S}2. During the course of these reactions, propene 
is displaced from the sulfur atoms of the bridging dithiolate ligands. 
Addition of excess alkene reverses the above reactions. Equilibrium 
constants have been calculated for the following reactions by inte- 
gration of NMR resonances: [CHsC;H,sMoSC22'HsS}, + RNC re- 
versible (CHsCsHs4Mo)2(SC22 "HsS)(S2CNR) + C == C, Ki = 2.9 
+- 0.2; (CHsCsH,sMo)(SC22'HsS)(S2CNR) + RNC reversible 
[CHsCsHsMoS22'CNR}, + C == C, Ke = 0.7 +- 0.1 (R = 
CH2CsHs). The dithiocarbonimidate complexes react cleanly with 
the electrophiles CH;OSO.F and HOSO2CF; to form 
[C;HsMoS2,CNRR’V '@2”* where R’ = H or CHs. These products 
have been characterized by spectral and conductivity methods. The 
reactions of the dithiocarbonimidate complexes with reducing 
agents and with carbon monoxide are discussed. | figure, 2 tables. 


2662 Mechanisms of 1,1-reductive elimination from pal- 
ladium. Gillie, A.; Stille, J.K. (Colorado State Univ., Fort 
Collins). J. Am. Chem. Soc.; 102: No. 15, 4933-4941(16 Jul 
1980). 

The 1,l-reductive elimination of ethane from three cis- 
bis(phosphine)dimethylpalladium complexes, L2Pd(CHs) (L = 
PPh3,PPh2CHs; L2 = Ph2PCH2CH2PPhz)and three trans analogues 
(L = PPhs, PPh2CHs; lL. = 2,11- 
bis(diphenylphosphinomethy])benzo[c]phenanthrene (TRANS- 
PHOS) was carried out. The three cis complexes underwent reduc- 
tive elimination in the presence of coordinating solvents (Me2SO, 
DMF, THF). The trans complexes which could isomerize to cis (L 
= PPh3,PPh2CHs) did so in polar solvents and then underwent re- 
ductive elimination. (TRANSPHOS)dimethylpalladium would not 
undergo eductive elimination of ethane, even at 100°C in Me.SO. 
The eliminations from the cis isomers were intramolecular as deter- 
mined by the lack of crossover with the 
perdeuteriomethylpalladium analogue and displayed first-order ki- 
netics (k = 1.04 x 10°%s~'",) L = PPhs, 60°C; K = (6.5 to 9.5) X 
10°*s"*", L = PPinCHs, €0°C; k = 478 x 10's’, Le = 
Ph2PCH2CH2PPh2,8°C). The presence of diphenylacetylene in the 
reaction mixture traps the palladium(0) product as_ the 
bis(diphenylmethylphosphine)(diphenylacetylene)palladium com- 
plex. Although (TRANSPHOS)dimethylpalladium would not un- 
dergo a 1,1-reductive elimination of ethane, the addition of CDsI to 
a Me2SO solution of this complex at 25°C rapidly produced CDs- 
CHs, implicating a transient palladium(IV) intermediate. 5 figures, 4 
tables. 


2663 Reversible metal-to-metal methyl transfer in eta®- 
cyclopentadienyl(triphenylphosphine)dimethylcobalt(IID. 
Bryndza, H.E.; Evitt, E.R.; Bergman, R.G. (Univ. of Cali- 
fornia, Berkeley). Contract W-7405-ENG-48. J. Am. Chem. 
Soc.; 102: No. 15, 4948-4951(16 Jul 1980). 

Labeling techniques have been used to demostrate that eta®- 
cyclopentadienyl(triphenylphosphine)dimethylcobalt(III) (1) under- 
goes intermolecular cobalt-to-cobalt methyl group exchange. The 
reaction follows second-order kinetics; rate constants for methyl ex- 
change between complexes | and its methylcyclopentadieny] ana- 
logue 4 show decreasing magnitude with increasing bulk of cyclo- 
pentadiey] substituents. Studies of the reaction with excess triphen- 
ylphosphine and complexes labeled with the nondissociating tri- 
methylphosphine ligand indicate the reaction requires dissociation 
of phosphine from one of the two partners in the exchange before 
scrambling can take place. Further studies with other complexes 
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(e.g., Cp2Zr(CHs)2) suggest that alkyl exchange between two transi- 
tion-metal centers may be a more general reaction than has hereto- 
fore been suspected. 3 figures, 1 table. 


2664 Mechanism of metathesis and epoxidation in chro- 
mium and molybdenum complexes containing methyl-oxo 
bonds. Rappe, A.K.; Goddard III, W.A. (California Inst. of 
Tech., Pasadena). J. Am. Chem. Soc.; 102: No. 15, 5114- 
5115(16 Jul 1980). 

Accurate ab initio methods were used to calculate bond en- 
ergies and reaction enthalpies for several processes possibly in- 
volved in metathesis and epoxidation. The thermochemistry and 
mechanism for epoxidation and metathesis of olefins by G and Mo 
complexes were examined. The results suggest that in activating 
metal chlorides it is essential to have spectator methyl-oxo bonds. 2 
figures. (DP) 


2665 Griffith model bonding in dioxygen complexes of 
manganese porphyrins. Hanson, L.K. (Brookhaven National 
Lab., Upton, NY); Hoffman, B.M. Contract EY-76-C-02- 
0016. J. Am. Chem. Soc.; 102: No. 14, 4602-4609(2 Jul 1980). 

The binding of O2 to Mn(II) porphyrins greatly alters their 
optical and EPR spectra. The optical spectra of these pentacoordin- 
ate complexes are transformed from the normal to hyper type with 
a split Soret band typical of Mn(III) porphyrins. EPR spectra indi- 
cate a spin change from S = 5/2 to S = 3/2, and '’O substitution 
reveals little unpaired spin density on the O2. Contradictory inter- 
pretations of the electronic and geometric structures of these com- 
plexes have recently been advanced: analysis of the EPR data sup- 
ports a d* Mn/sup IV/O2* with O2 bound in the Griffith mode 
(edge-on, parallel to the porphyrin plane) whereas ab initio calcula- 
tions favor a d?7z* Mn/sup III/O.~ with O2 bound in the Pauling 
mode (end-on, bent). Charge iterative extended Hueckel calcula- 
tions on both Griffith and Pauling models of oxymanganese por- 
phine are reported here in which the O-O, Mn-O, and out-of-plane 
Mn distances and the O-O orientation above the porphinato plane 
were varied. For all the calculations, the porphine ring as well as 
the metal transfers considerable charge density onto the Oz, sug- 
gesting that a formal charge description of these complexes solely 
in terms of the O2Mn core is an oversimplification. The resultant 
wave functions were used to calculate **Mn and '7O hyperfine 
splittings. Griffith models with three unpaired electrons occupying 
orbitals of predominantly d character give excellent agreement with 
the observed **Mn and '’O values. The optical hyperspectra can 
be ascribed to porphine 7 — d/sub x/,O27* charge-transfer transi- 
tions that mix with the porphine 7 — 7* Soret transitions. All the 
experimental results can be explained in terms of a d* configuration 
and Griffith binding of the dioxygen but not Pauling binding. 


2666 Electrolytes. From dilute solutions to fused salts. 
Pitzer, K.S. (Univ. of California, Berkeley). Contract W- 
7405-ENG-48. J. Am. Chem. Soc.; 102: No. 9, 2902-2906(23 
Apr 1980). 

Solutions with composition extending continuously from mo- 
lecular liquids such as water to fused salts are relatively unusual but 
of considerable interest. Conductance and thermodynamic proper- 
ties are considered for several examples. New equations for the ac- 
tivities of the respective components represent the data more accu- 
rately than previous treatments and delineate the similarities and 
differences between such systems and nonelectrolyte solutions. 


2667 Self-diffusion of hydrogen in H; ¢«;MoQs;. Taylor, 
R.E.; Crawford, M.M.S.; Gerstein, B.C. (Ames Lab., IA). 
Contract W-7405-ENG-82. J. Catal.; 62: No. 2, 401-403(Apr 
1980). 

The hydrogen molybdenum bronze, Hi 6;MoOs, forms with 
a composition outside that previously expected for bronzes of tung- 
sten, molybdenum, and other metals. The compound was prepared 
by hydrogen spillover on dry, powdered MoOs, on which was de- 
posited finely dispersed platinum. The formation of Hi 6sMoOs by 
hydrogen spillover has been described by Cirillo and Fripiat. The 
measurement of proton diffusion within the bulk at 298K by nucle- 
ar magnetic resonance is facilitated by an effective transverse relax- 
ation time, T2*, of approximately 3 msec. This relaxation time can 
be explained in terms of motional averaging of static homonuclear 
dipolar interactions. The diffusion coefficient was measured by the 
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pulsed field gradient technique of Stejskal and Tanner. A diffusion 
coefficient on the order of 4 x 10-7 cm/sec has been calculated 
with the correlation time of proton motion obtained from a mea- 
surement of the temperature dependence of the longitudinal relax- 
ation times. In a study of the kinetics and mechanism of spillover, 
Levi and Bondart confirmed that the release of the proton from the 
carrier with interfacial crossing is rate determining in the presence 
of sufficient carrier. In this study, it was impossible to unambi- 
guously determine the rate-determing step since the rate of reaction 
may be limited by the amount of surface hydration. Still, in the 
presence of sufficient carrier (or possibly for the case of intimate 
contact between the Pt and MoO; particles), the rate-determining 
step in such a process in the formation of H: 6sMoOs is the penetra- 
tion of spilled over hydrogen through the surface of MoOs. 2 fig- 
ures, | table. (DP) 


2668 Electromagnetic isotope separation program at the 
Oak Ridge National Laboratory. Newman, E. (Oak Ridge 
National Lab., TN (USA)). Nucl. Instrum. Methods; 167: 
No. 1, 81-84(Dec 1979). 

From 7. annual meeting of the International Nuclear Target 
Development Society; Garching, Germany, F.R. (11 - 14 Sep 
1978). 

The isotope separation program at the Oak Ridge National 
Laboratory prepares and distributes electromagnetically enriched 
stable isotopes to the worldwide scientific community. Among the 
topics discussed in the present paper are the methods of enriching 
isotopes, the limitations that apply to the quantity and final assay of 
the separation products, and a generalized production flowsheet in- 
dicating the capability of the facility. A brief description of each of 
the production steps, from the selection and preparation of the ini- 
tial feedstock to the recovery and distribution of the isotropically 
enriched material, is presented. The future of the facility, the con- 
tinued supply of the enriched isotopes, and the response of the pro- 
gram to new and changing requirements is emphasized. 


2669 High spin-low spin crossover in Co(II) complexes 
with tris(2-diphenylphosphinoethyl)amine (nps) by application 
of high external pressures. Ferraro, J.R. (Argonne National 
Lab., IL); Basile, L.J.; Sacconi, L. Inorg. Chim. Acta; 35: 
L317-L318(1979). 

Conversion of high spin — low spin states in transition metal 
complexes are of interest because of their relation to similar occur- 
rences taking place in the Earth's mantle. Since the transition metal 
coordination complexes can be converted at relatively low pres- 
sure, the crossovers are easily accomplished and investigated. The 
results may serve as a foundation to the results forthcoming from 
very high pressure studies of mantle, transition metal minerals. In 
this paper the crossover occurring with pressure in the Co(II) com- 
plexes of tris(2-diphenylphosphinoethyl)amine (nps) of the type 
[Co(nps)X]B phis, where X = Cl, Br or I, was investigated. Both 
visible and far infrared [FIR] spectroscopy were used as the diag- 
nostic tools. 


2670 (LA-tr—80-24) Physico-chemical processes in 
shock compression. Dremin, A.N.; Breusov, O.N. Translated 
from Vestn. Akad. Nauk SSSR; 41: No. 9, 55-59(1971). 9p. 
NTIS, PC A02/MF AO1. 

Effects of shock waves on a condensed medium can be stud- 
ied through investigations of the state of the medium during shock 
compression and of physical and chemical changes following the 
passage of the shock waves. Some of these changes include phase 
transformation, pulverization, production of high concentrations of 
structural defects, and chemical activation. These changes are not 
diffusion type, although diffusion processes in porous mixtures 
cannot be ruled out. Shock compression can be used to produce 
high temperatures, although aromatics are more easily decomposed 
by shock than aliphatics. Shock compression can be used to carry 
out reactions, such as polymerization of THF. (DLC) 


2671 (SAND—80-6024) Pressure dependence of thermite 
burning velocities. Belyaev, A.F.; Komkova, L.D. Translat- 
ed from Zh. Fiz. Khim.; 24: 1302-1311(1950). 25p. NTIS, PC 
A02/MF AO1. 

Results of experiments on the determination of thermite 
burning velocities are presented in this paper, and on the basis of 
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these experiments, several conclusions concerning the mechanisms 
of thermite combustion are deduced. The following four thermite 
mixtures were investigated: chromium-aluminum thermite Cr,O3; + 
2Al = AlOs + 2Cr + 110 kcal; ferroaluminum thermite Fe,Os + 
2Al = AkOs + 2Fe + 180 kcal; chromium-magnesium thermite 
CrO; + 3MgO + 2Cr + 160 kcal; and i ther- 
mite 1.5 MnO, + 2Al = 2AlOs + 1.5 Mn -+ 260 kcal. 


4003 Organic Chemistry 
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2672 (BNL—27999) V-V energy transfer from high vi- 
brational levels of propynal. Brenner, D.M. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1980. Contract AC02- 
76CHO00016. 4p. (CONF-801201—1). NTIS, PC A02/MF 
AOl. 

From 3. international conference on lasers and applications; 
New Orleans, LA, USA (15 Dec 1980). 

Results on infrared multiphoton absorption in propynal in 
which changes in the vibrational populations of ve (v = 1,2) and 
Vio (v = 1,2) pumped under molecular beam or fast flow conditions 
were observed and reported recently. By producing a vibrationally 
excited beam of propynal and allowing for subsequent collisions 
with added gas molecules, it was possible to study V-V energy 
transfer processes which occur on a time scale less than or equal to 
gas kinetic. Relative cross sections for energy transfer from high vi- 
brational levels were measured directly for the first time using visi- 
ble - IR double resonance in a molecular beam - gas experiment. 
The process can be described by the general equation, CsH2O (v > 
1) + M—C3H20 (v = 1) + M + AE. 


2673 (LBL—11026) Zinc chloride-catalyzed reactions of 
oxygen- and sulfur-containing compounds which model struc- 
tures in coal. Mobley, D.P. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). May 1980. Contract W- 


7405-ENG-48. 85p. NTIS, PC A0OS5/MF AOl1. 

Thesis. 

Ether structures are believed to play a key role in linking the 
macromolecular units present in coal. A number of compounds 
which model the ether and sulfur structures found in coal were 
subjected to reaction in the presence of zinc chloride. Reactions 
were carried out in a batch autoclave at temperatures between 
136°C and 327°C and under hydrogen or nitrogen pressure up to 
16.8 MPa. Both cyclic and non-cyclic ethers reacted, provided that 
at least one methylene group was adjacent to the ether oxygen 
atom. Complete elimination of oxygen to form water was achieved 
with dibenzyl and cycloaliphatic ethers, but oxygen bonded directly 
to a phenyl or naphthyl group was converted to an unreactive phe- 
nolic hydroxyl group. As for the sulfur compounds, zinc chloride 
was found to promote removal of sulfur from sulfides and disulfides 
in which sulfur is bonded to a methylene group, but had no effect 
on diary! sulfides, diaryl disulfides, or thiophenic structures. In 
those cases where sulfur was removed, a significant portion was 
found to be retained in the ZnCl, phase. The reaction products ob- 
served in both cases can be explained in terms of carbonium ion 
mechanisms similar to those used to explain Friedel-Crafts chemis- 
try. In these mechanisms, the ZnCl, may be active in either a 
Lewis acid or a Bronsted acid form. Catalytic effects of nickel, zinc 
and magnesium and also the sulfides of nickel, zinc, iron and mo- 
lybdenum on the reactions of dibenzyl ether and zinc chloride were 
also investigated. The presence of the metallic component enhanced 
the hydrogenolysis of dibenzyl ether, whereas the presence of 
ZnCl, reduced the activity of the NiS. 


2674 (LBL—11699) Chemistry of 1,4-dehydrobenzenes. 
Lockhart, T.P. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Aug 1980. Contract W-7405-ENG-48. 
102p. NTIS, PC A06/MF AOl1. 

Upon heating, alkyl substituted cis 1,2-diethynyl olefins un- 
dergo cyclization to yield reactive 1,4-dehydrobenzenes or biomole- 
cular reactions of the intermediate. Two approaches have been used 
to determine the spin state(s) of 1,4-dehydrobenzenes produced in 
the solution reaction of diethyny] olefins. The first method relies on 
the spin correlation effect which postulates a relationship between 
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the spin state of a caged radical pair and the ratio of cage and 
escape reactions (C/E) which may occur in the pair. Experiments 
indicate that only the singlet state of 1,4-dehydrobenzenes is gener- 
ated upon thermal reaction of diethynyl olefins. The failure to ob- 
serve evidence for the triplet state of the 1,4-dehydrobenzenes 
under the reaction conditions requires that, if the triplet is the 
ground electronic state, the rate of intersystem crossing from the 
singlet must be < 10%s~*. 


2675 pH dependence of **N NMR shifts and coupling 
constants in aqueous imidazole and 1-methylimidazole. Com- 
ments on estimation of tautomeric equilibrium constants for 
aqueous histidine. Alei, M. Jr.; Morgan, L.O.; ~~ 
W.E.; Whaley, T.W. (Univ. of California, Los Alam 
NM). J. Am. Chem. Soc.; 102: No. 9, 2881-2887(23 he 
1980). 

%*N, 'H and *C NMR spectra for ['Ne]imidazole and 
[?°N2]-1-methylimidazole in aqueous solution as functions of pH 
provide shift and coupling-constant information useful in character- 
izing the protonated and unprotonated forms of these compounds 
and as background for determining N binding to other species, such 
as metal ions. When combined with similar data for the imidazole- 
ring atoms in histidine, these data give more reliable estimates of 
tautomeric equilibrium constants for the amphionic and anionic 
forms of histidine than possible from the histidine data alone. 


2676 Spectroscopy of polyenes. 5. Absorption and emis- 
sion spectral properties of polyene acids/esters related to re- 
tinoic acid/ester as homologues. Das, P.K. (Univ. of Notre 
Dame, IN); Becker, R.S. J. Phys. Chem.; 84: No. 18, 2300- 
2305(4 Sep 1980). 

A number of all-trans polyene acids and esters with chain 
lengths varying over a range including two longer and two shorter 
homologues of retinoic acid/ester have been studied for their spec- 
tral and photophysical properties. The polyene acids form intermo- 
lecularly hydrogen-bonded dimers in nonpolar solvents (3-methyl- 
pentane and carbon tetrachloride). Upon increasing the polyene 
chain length as well as upon dimer formation (in the cases of the 
polyene acids), pronounced changes occur in the absorption-emis- 
sion spectral maxima, infrared absorption frequencies (carbonyl and 
hydroxy] stretching), and fluorescence lifetimes and quantum yields. 
The photophysical dynamics is discussed in terms of a fluorescing 
state that is primarily of 'A/sub g/*~ character (dipole forbidden) 
in the longer polyene systems. 29 references, 5 figures, 2 tables. 


2677 Nuclear magnetic resonance relaxation studies of 
carbon-13 labeled uracil in transfer ribonucleic acid. Hamill, 
W.D. Jr.; Horton, W.J.; Grant, D.M. (Univ. of Utah, Salt 
Lake City). J. Am. Chem. Soc.; 102: No. 17, 5454-5458(13 
Aug 1980). 

Unfractionated transfer ribonucleic acid (tRNA) from a 
uracil requiring auxatrophe of Salmonella typhimurium grown in 
the presence of 90% C-4 carbon-13 labeled uracil is studied by 
carbon-13 nuclear magnetic resonance spectroscopy (°C NMR). 
Chemical-shift spectra were obtained at 23.5 kG at five tempera- 
tures over a range of 23 to 82 °C and at 84.6 kG at 37°C. Spin- 
lattice relaxation rates were measured at 23.5 kG at four tempera- 
tures over a range of 23 to 60°C and an approximate relaxation rate 
was measured at 84.6 kG at 37°C. Nuclear Overhauser enhance- 
ments (NOEs) were measured at 23.5 kG at 37 and at 60°C. The 
spectra show two distinct, narrow lines, one at 189.3 ppM readily 
assignable to 4-thiouridine and the other at 173.7 ppM previously 
assigned to dihydrouridine. The uridine lines along with lines be- 
longing to ribothymidine and pseudouridine form a band of partial- 
ly resolved lines about 4.4 ppM wide and centered at 165.1 ppM. 
This band is the result of the chemical-shift nonequivalence of the 
uridines, pseudouridines, and ribothymidines caused by the second- 
ary and tertiary structure of the molecule. The relaxation rate data 
are analyzed in terms of proton dipolar, nitrogen-14 dipolar, and 
chemical shift anisotropic relaxation mechanisms. The rotational 
correlation time is computed to be 3 x 10~*s, which is in agreement 
with the measurements of others. Changes in the relaxation rates 
and the NOEs as a function of temperature are discussed in terms 
of the unfolding of the molecule and in terms of motional freedom 
of the D loop compared to the rest of the molecule. 
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2678 Physical binding of tetraols derived from 7,8-dihy- 
droxy-9,10-epoxybenzo[a]pyrene to DNA. Ibanez, V. (New 
York Univ, NY); Geacintov, N.E.; Gagliano, A.G.; Brandi- 
marte, S.; Harvey, R.G. Contract E(11-1)2386. J. Am. 
Chem. Soc.; 102: No. 17, 5661-5666(13 Aug 1980). 

The major reactive metabolite of the carcinogen trans-7,8-di- 
hydroxy-anti-9, 10-epoxy-7,8,9,10-tetrahydroxybenzo[a]pyrene (anti- 
BPDE) either reacts covalently with DNA or is hydrolyzed to the 
tetraol 7,8,9,10-tetrahydrobenzo[a]pyrene (BPT). In this work it is 
shown that BPT binds noncovalently to DNA in aqueous buffer so- 
lution (5 mM sodium cacodylate buffer, pH 7.1) at 25°C. This bind- 
ing, at value of the binding ratio r approx. = 107%, defined as the 
ratio of bound BPT molecules per DNA base, is characterized by 
two types of binding sites. Site I is characterized by a 10-nm red 
shift in the absorption spectrum (a shift from 343 to 353 nm for the 
most intense absorption band of BPT), a complete quenching of the 
fluorescence of BPT at this site, and a negative linear dichroism 
spectrum. These properties are characteristic of an intercalation- 
type complex, in which the BPT molecule is sandwiched between 
adjacent base pairs of DNA. Equilibrium dialysis and absorption 
and fluorescence spectroscopy are the techniques utilized to dem- 
onstrate that there is a second type of binding site(II). This binding 
site is characterized by the following: (1) no shift in the absorption 
spectrum with respect to that of free BPT molecules in the buffer 
solution; (2) unchanged fluorescence yield, decay time, and suscep- 
tibility to oxygen quenching. It is proposed that site II corresponds 
to an external type of binding site of BPT on the DNA molecule, 
and the similarity between this type of binding and that of the co- 
valent adduct formed between anti-BPDE and DNA is noted. At 
the low values of r studied here (*/950~ '/4700), the ratio of the BPT 
molecules at sites I and II lies in the range of 2 to 4, while 16 to 
38% of the total BPT molecules initially added remain free in solu- 
tion. 


2679 Carbon-13 nuclear magnetic resonance spectrosco- 
pic investigation of the Kiliani reaction. Blazer, R.M_.; 
Whaley, T.W. (Los Alamos Scientific Lab., NM). J. Am. 
Chem. Soc.; 102: No. 15, 5082-5085(16 Jul 1980). 

The Kiliani reaction of D-arabinose with sodium 
[**C]cyanide (or ['°C,'*N]cyanide) was studied by '**C NMR. The 
C-1 resonances of intermediates and products were observed as the 
reaction evolved. Intermediates were identified by addition of au- 
thentic samples to reaction solutions, interpretation of chemical 
shifts and coupling constants, and chemical experiments. Interme- 
diates identified included cyanohydrins, amides, lactones, amidines, 
and an imidate. A discussion of the course of the reaction over the 
pH range 5.1 to 12.5 is presented. The final mannonate-to-gluconate 
ratio was shown to be a function of pH and not associated with the 
presence of certain metal ions. 2 figures, 1 table. 


2680 Thermodynamically uphill reduction of a surface- 
confined N,N’-dialkyl-4,4'-bipyridinium derivative on illumi- 
nated p-type silicon surfaces. Bookbinder, D.C.; Wrighton, 
M.S. (Massachusetts Inst. of Tech., Cambridge). J. Am. 
Chem. Soc.; 102: No. 15, 5123-5125(16 Jul 1980). 

Results pertaining to a chemically derivatized p-type semi- 
conductor photocathode surface are reported. The reduced form of 
N,N’-dimethyl-4,4'-bipyridinium comes into rapid redox equilibrium 
with aqueous (pH < 6) solutions containing suspensions of Pt to 
evolve Hg; the Hz evolution can also be catalyzed by hydrogenase. 
Included are results for derivatized Pt to establish the thermody- 
namics for the surface-confined reagents. Possible applications in 
bioelectrochemistry and in electrochronic displays with reversible 
electrodes functionalized with the bipyridinium reagent were noted. 
2 figures. (DP) 


2681 Magnetic field and magnetic isotope effects on 
cage reactions in micellar solutions. Turro, N.J.; Chow, 
M.F.; Chung, C.J.; Weed, G.C.; Kraeutler, B. (Columbia 
Univ., New York, NY). J. Am. Chem. Soc.; 102: No. 14, 
4843-4845(2 Jul 1980). 

Results of an investigation of the cage effects and ‘°C iso- 
tope enrichment in the photolysis of dibenzyl ketone and of labelled 
ketones in aqueous solutions containing 
hexadecyltrimethylammonium fluoride are reported. These results 
indicate that the nuclear spin isotope effects are significant in the 
photochemistry of dibenzyl ketone in micellar solutions. (BLM) 
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2682 © Synthesis and chemistry of 7-amino-4- 
(trifluoromethyl)coumarin and its amino acid and de- 
rivatives. Bissell, E.R.; Mitchell, A.R.; Smith, R.E. (Univ. of 
California, Livermore). Contract W-7405-ENG-48. J. Org. 
Chem.; 45: No. 12, 2283-2287(6 Jun 1980). 

The synthesis and opurification of 7-amino-4- 
(trifluoromethyl)courmarin, a novel fluorescent marker for the sen- 
sitive detection of proteinases, were investigated. Two byproducts, 
7-hydroxy-4-(trifluoromethyl-2-quinolone and 2-ethoxy-7-hydroxy- 
4-(trifluoromethyl) quinoline, were isolated and identified. 7-Meth- 
oxy-4-(trifluoromethyl)-2-quinolone was also prepared. Amino acid 
and peptide derivatives prepared by solution methods using the 
stepwise approach included 7-(L-leucinamido)-, 7-(D-alanyl-L- 
leucyl-L-lysinamido)-, 7-(D-valyl-L-leucyl-L-lysinamido)-, and 7- 
(N/sup a/-Z-glycylglycyl-L-argininamido)-4- 
(trifluoromethyl)coumarins. 


2683 Crosslinked crystalline polymer and methods for 
cooling and heating. Salyer, I.0.; Botham, R.A.; Ball, G.L. 
III. (to Dept. of Energy). US Patent 4,182,398. 8 Jan 1980. 
Filed date 4 Apr 1977. 16p. 

PAT-APPL-784,488. 

The invention relates to crystalline polyethylene pieces 
having optimum crosslinking for use in storage and recovery of 
heat, and it further relates to methods for storage and recovery of 
heat using crystalline polymer pieces having optimum crosslinking 
for these uses. Crystalline polymer pieces are described which 
retain at least 70% of the heat of fusion of the uncrosslinked crys- 
talline polymer and yet are sufficiently crosslinked for the pieces 
not to stick together upon being cycled above and below the melt- 
ing point of the polymer, preferably at least 80% of the heat of 
fusion with no substantial sticking together. 14 claims. 


4005 Photochemistry 


2684 (DOE/ER/10366—2) Sensitization and quenching 
in the conversion of light energy into chemical energy. Prog- 
ress report, February 1, 1980-January 31, 1981. Cristol, S.J. 
(Colorado Univ., Boulder (USA)). Sep 1980. Contract 
AC02-79ER 10366. 18p. NTIS, PC A02/MF AOl1. 

Extensive data from Stern-Volmer, Lamola-Hammond, and 
Ilenda-Daughenbaugh-Cristol quenching kinetics have now been 
accumulated on photosolvolysis in t-butyl alcohol for benzyl chlo- 
ride and a number of meta and para substituted benzyl chlorides. 
Evidence for the existence of two triplet states, one relatively 
short-lived (tau 0-2 nsec) which gives solvolysis product and a 
second, relatively long-lived (tau 5-26 nsec), which does not give 
product, but instead is energy wasting, has been accumulated. The 
system, p-acetobenzyl chloride, has been investigated in detail. A 
method for quenching of singlet states for measurement of singlet 
lifetimes in the 100 picosecond to nanosecond range is being devel- 
oped. Preliminary work on benzyl acetate photosolvolysis has been 
conducted. Some work on the goemetrical requirements for intra- 
molecular excitation transfer in bichromophoric molecules has been 
conducted. Several dienes related to norbornadiene have been pre- 
pared and preparative photoisomerizations to quadricyclene ana- 
logues have been carried out. Considerable attention has been given 
to certain di-77-methane rearrangements, work on most of which is 
still in progress. One system, the ethyl ester of dibenzobarrelene-7- 
carboxylic acid, has been scrutinized in detail. 


2685 Mechanistic photochemistry of transition-metal 8- 


diketonate complexes. 2. The case of trans-tris(1,1,1-trifluoro- 
2,4-pentanedionato) chromium(III). Kutal, C. (Univ. of Geor- 
gia, Athens); Yang, D.B.; Ferraudi, G. Inorg. Chem.; 19: 
No. 10, 2907-2912(Oct 1980). 

A detailed photochemical study of trans-Cr(tfa)s(tfa is the 
anion of 1,1,1-trifluoro-2,4-pentanedione) in several nonaqueous sol- 
vents is described. Both continuous and flash photolysis experi- 
ments reveal a more complex photoreactivity pattern then has here- 
tofore been reported for chromium(III) 8-diketonates. Trans to cis 
isomerization is the dominant process occurring upon irradiation at 
wavelengths = 366 nm. Photolysis at 254 nm, on the other hand, 
results in both isomerization and redox decomposition, with the 
quantum efficiency of the latter pathway displaying a pronounced 
solvent dependence. The variation in the ratio of the quantum 
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yields for the two processes with the excitation wavelength estab- 
lishes the presence of two photoactive excited states in the com- 
plex. The lower energy state is assigned as the ligand field quartet, 
*T2/sub g/, whereas the higher lying state appears to contain ap- 
preciable ligand to metal charge-transfer character. 


Flow pyrolysis and direct and SiF,-sensitized laser- 
induced decomposition of tetralin. Identification of retro-[2 + 
4] cleavage as the primary homogeneous thermal decomposi- 
tion channel. Berman, M.R.; Comita, P.B.; Moore, C.B.; 
Bergman, R.G. (Univ. of California, Berkeley). Contract Ww. 
7405-ENG-48. J. Am. Chem. Soc.; 102: No. 17, 5692-5694(13 
Aug 1980). 

To get a clearer view of the reactivity of tetralin in the ab- 
sence of any catalytic effects, three methods for energization were 
investigated: conventional flow pyrolysis; infrared multiphoton ex- 
citation; and sensitized infrared laser thermal activation. All three 
gave rise to six major products: benzocyclobutene (1), styrene (2), 
o-allyltoluene (3), indene (4), 1,2-dihydronaphthalene (5), and naph- 
thalene (6), and several minor products. In this study, emphasis was 
placed on the energetics of the ethylene-loss channel (giving rise to 
1 and 2) and the hydrogen-loss channel (giving rise to 5 and 6) in 
the absence of any catalytic effects. Multiphoton excitation of tetra- 
lin in the gas phase was accomplished wth a pulsed CO2 TEA laser 
tuned to 945.99 cm™'. In the third method of activation, tetralin and 
varying pressures of SiF,, an inert sensitizer which absorbs strongly 
in the infrared, were irradiated with an unfocussed, pulsed CO» 
TEA laser tuned to 1027.36 cm™'. The following conclusions were 
drawn: some fraction of the dehydrogenation reaction in the flow 
reactor is surface catalyzed, leading to a large amount of 1,2-dihy- 
dronaphthalene and napthalene; the low est energy homogeneous 
reaction channel for tetralin is the retro-[2 + 4] channel, giving rise 
to benzocyclobutene; and the low-energy dehydrogenation channel 
of tetralin is almost exclusively 1,2-dehydrogenation. (AT) 


2687 Dynamics of electron transfer in amine photooxi- 
dation. Peters, K.S.; Freilich, $.C.; Schaeffer, C.G. (Har- 
vard Univ., Cambridge, MA). Contract DE-AS02- 
79ER10349. J. Am. Chem. Soc.; 102: No. 17, 5701-5702(13 
Aug 1980). 

Studies were initiated utilizing picosecond (ps) absorption 
spectroscopy, to directly monitor the dynamics of electron transfer 
from 1,4-diazabicyclo[2.2.2]octane (Dabco) to the excited states of 
benzophenone and fluorenone. These two systems were chosen be- 
cause of their contrasting photechemistry. The quantum yield for 
photoreduction of benzophenone in polar solvents is generally 
greater than 0.1, while that of fluorenone is zero. In polar solvents, 
the proposed mechanism dictates that an electron is transferred to 
the excited singlet state fluorenone, which then back-transfers the 
electron, regenerating ground-state fluorenone and amine. Photoly- 
sis of benzophenone in the presence of an amine transfers an elec- 
tron to an excited triplet state, forming an ion pair that is stable rel- 
ative to diffusional separation. The results of this study verify this 


proposal. 


2688 Detector based on optical activity for high per- 
formance liquid chromatographic detection of trace organics. 
Yeung, E.S.; Steenhoek, L.E.; Woodruff, $.D.; Kuo, J.C. 
(Iowa State Univ., Ames). Contract WPAS-KC-03-02-03. 
Anal. Chem.; 52: No. 9, 1399-1402(Aug 1980). 

A micropolarimeter based on laser optics is interfaced to 
HPLC for application in trace organic analysis. With the use of se- 
lected Glan prisms, selected cell-window material, and air-based 
Faraday rotators, it is possible to obtain extinction ratios four 
orders of magnitude better than that in standard instruments. A de- 
tection limit of 0.5 xg is demonstrated in the separation of sugars in 
a 200-uL detection volume. Applications to the HPLC of untreated 
human urine are also presented. 4 figures. 


2689 Electron paramagnetic resonance detection of ca- 
rotenoid triplet states. Frank, H.A. (Univ. of Connecticut, 
Storrs); Bolt, J.D.; de B. Costa, S.M.; Sauer, K. Contract 
W-7405-ENG-48. J. Am. Chem. Soc.; 102: No. 15, 4893- 
4898(16 Jul 1980). 

Triplet states of carotenoids have been detected by X-band 
electron paramagnetic resonance (EPR) and are reported here for 


ERA VOL.6,NO.2/ 358 


the first time. The systems in which carotenoid triplets are ob- 
served include cells of photosynthetic bacteria, isolated bacterioch- 
lorophyll-protein complexes, and detergent micelles which contain 
B-carotene. It is well known that if electron transfer is blocked fol- 
lowing the initial acceptor in the bacterial photochemical reaction 
center, back reaction of the primary radical pair produces a bacter- 
iochlorophyll dimer triplet. Previous optical studies have shown 
that in reaction centers containing carotenoids the bacteriochloro- 
phyll dimer triplet sensitizes the carotenoid triplet. We have ob- 
served this carotenoid triplet state by EPR in reaction centers of 
Rhodopseudomonas sphaeroides, strain 2.4.1 (wild type), which 
contain the carotenoid spheroidene. The zero-field splitting param- 
eters of the triplet spectrum are /D/ = 0.0290 +- 0.0005 cm™' and 
/E/ = 0.0044 +-0.0006 cm™', in contrast with the parameters of 
the bacteriochlorophyll dimer triplet, which are /D/ = 0.0189 +- 
0.0004 cm™' and /E/ = 0.0032 +- 0.004 cm™*. Bacteriochlorophy]l 
in a light harvesting protein complex from Rps. sphaeroides, wild 
type, also sensitizes carotenoid triplet formation. In whole cells the 
EPR spectra vary with temperature between 100 and 10 K. Carot- 
enoid triplets also have been observed by EPR in whole cells of 
Rps. sphaeroides and cells of Rhodospirillum rubrum which contain 
the carotenoid spirilloxanthin. Attempts to observe the triplet state 
EPR spectrum of 8-carotene in numerous organic solvents failed. 
However, in nonionic detergent micelles and in phospholipid bi- 
layer vesicles B-carotene gives a triplet state spectrum with /D/ = 
0.0333 +- 0.0010 cm™' and /E/ = 0.0037 +- 0.0010 cm™*. 6 fig- 
ures, | table. 


2690 Electron transfer in the quenching of triplet meth- 
ylene blue by complexes of iron(II). Ohno, T.; Lichtin, N.N. 
(Boston Univ., MA). Contract EY-76-S-02-2889. J. Am. 
Chem. Soc.; 102: No. 14, 4636-4643(2 Jul 1980). 

A Q-switched pulsed ruby laser emitting 1.0-J flashes at 
693.4 nm was used in an investigation by means of flash photolysis- 
kinetic spectrophotometry of the mechanism of quenching of 2 to 
10 uM triplet methylene blue by substitution-inert complexes of 
Fe(II). Complexes included Fe(H20)s7*, H2Fe/sup II/(CN).?, 
HFe/sup II/(CN)s*, Fe/sup II/(CN)s*, Fe/sup II/(CN)sbpy™ 
Fe/sup II/(CN)2(bpy)®, ferrocene®, and Fe/sup II/(bpy)s7*. System 
variables included solvent (HzO, aqueous EtOH, aqueous CHsCN, 
and aqueous DMF), pH (2.1 to 8.2) and ionic strength (0.01 to 1.6 
M). Energy transfer from triplet methylene blue to quencher is not 
possible in any of the cases investigated, and quenching proceeds 
via partial or complete electron transfer. Rate constants for quench- 
ing, k/sub q/, were diffusion-controlled with all quenchers except 
Fe/sup II/(H2O).6** and, possibly, Fe/sup II/(bpy)s**. Efficiency of 
net electron transfer in the quenching process was measured direct- 
ly and found to vary with quencher, solvent, and state of protona- 
tion of triplet methylene blue and quencher. The kinetics of the re- 
verse electron-transfer reaction between complexes of Fe(III) and 
semimethylene blue, MBH*, was studied independently by generat- 
ing MBH* by quenching triplet methylene blue with diphenylamine 
in the presence of a complex of Fe(III). Values of the second-order 
specific rate of reserve electron transfer were measured directly. 
Mechanistic features for the diffusion-controlled quenching of 
’MBH®** by complexes of Fe(II), Fe/sup II/L/sub x//sup m/ con- 
sistent with the data are proposed. 


2691 Photoelectrochemical behavior of n-Ga-As elec- 
trodes in ambient-temperature molten-salt electrolytes. Singh, 
P.; Rajeshwar, K.; DuBow, J.; Job, R. (Colorado State 
Univ., Fort Collins). J. Am. Chem. Soc.; 102: No. 14, 4676- 
4681(2 Jul 1980). 

Photoelectrochemical (PEC) characterization of n-GaAs 
electrodes was carried out in room-temperature molten-salt electro- 
lytes by using the aluminum chloride-butylpyridinium chloride 
(AICl3-BPC) system as a representative example. The working po- 
tential limits for the above electrodes in the melts, containing vary- 
ing ratios of AlCl; and BPC, were established by cyclic voltam- 
metry. Flat-band potential (V/sub fb/) measurements on n-GaAs in 
the same melts enabled location of the semiconductor hand edge 
positions relative to the melt stability windows. In electrolytes con- 
taining AlCl; and BPC in the 1:1 molar ratio, the available range of 
potential was wide enough to probe the entire band-gap region. On 
the other hand, the potentials corresponding to the conduction 
band edges of n-GaAs were beyond the cathodic stability limit of 
both the 2:1 and 0.75:1 AlCls-BPC compositions. The electrode dis- 
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solution behavior of illuminated n-GaAs electrodes was investigated 
by cyclic voltammetry in melts of varying composition containing 
no intentionally added electroactive species. The onset of photoan- 
odic corrosion currents was significantly positive of the values ob- 
served in aqueous electrolytes. The redox behavior of ferrocene-fer- 
ricenium ion couple (Fe(Cp)/Fe(Cp)* ) was studied by cyclic vol- 
tammetry on vitreous carbon electrodes in the 2:1, 0.75:1, and 1:1 
AICls-BPC electrolytes. Underpotentials developed for the pho- 
toanodic process on n-GaAs relative to the reversible (dark) ther- 
modynamic values on vitreous carbon were direct evidence for the 
sustained conversion of light energy to electrical energy. 


4006 Radiation Chemistry 


2692 ({NDRL—2181) Quarterly report, July 1-Septem- 
ber 39, 1980. (Notre Dame Univ., IN (USA). Radiation 
Lab.). 13 Oct 1980. Contract AC02-76ER00038. 49p. NTIS, 
PC A03/MF AOl1. 

Sixty-six abstracts of work of the Laboratory are included. 
(DLC) 


2693 CO,-laser-driven reactions of B,H; and B.H¢/ 
BsH, mixtures. Hartford, A. Jr.; Atencio, J.H. (Univ. of 
California, Los Alamos, NM). Inorg. Chem.; 19: No. 10, 
3060-3062(Oct 1980). 

Irradiation of neat B2He and B,He/B;Hs mixtures with the 
output from a CW CO, laser operating on the R(16) line of the 
10.6-4m transition (973.3 cm~') induces an apparent thermal reac- 
tion in which BioHi, is produced. Greater than 65% of the starting 
material that undergoes reaction is converted to BioHis under cer- 
tain experimental conditions. Furthermore, less than 1400 photons 
are required to produce each BioHis molecule when B2Hs/BsHo 
mixtures are irradiated. 


2694 O(*P) atom formation in y- and 184,9-nm-irradiat- 
ed aqueous perchlorate solutions. Hart, E.J.; Brown, W.G. 
(Argonne National Lab., IL). J. Phys. Chem.; 84: No. 18, 
2237-2240(4 Sep 1980). 

O(?P) atom formation was studied in y-irradiated and 184.9- 
nm-photolyzed aqueous perchlorate solutions by measuring the eth- 
ylene resulting from the O(?P) reaction with cyclopentene (CP). 
The linearity of G(O(*P)) with perchlorate concentration in the 
range 0.1-4 M gives evidence of a direct-action effect, and its rela- 
tive independence of CP concentration shows that O(*P) is quite 
unreactive with the perchlorate ion. The rate-constant ratio, 
k(O*P)+ClO,~ )/k(O(?P)+CP), was studied by competition ex- 
periments carried out by photolysis of ClO™ at 366 nm; it is <5.4 x 
10-*. Quantum yield measurements, carried out on 1.0 and 2 M so- 
lutions, reveal that the photolysis produces (O(*P) with a quantum 
yield of unity. phi(OQz) = 0.53. The y-ray-induced formation of 
O('P) is attributed to direct excitation of Cl0,~ by energy-rich sec- 
ondary electrons, e/sub s/~, in competition with energy-loss proc- 
esses in water and sodium ions. Excitations of perchlorate ion to a 
state forming O(*P) atoms proceeds with a direct-effect yield, G/ 
sub de/(O(*P)), of 0.28, only a small fraction of G/sub de/(- 
ClO,~ ), which is 5.1. Some experiments with added Na2SO, are 
also reported. 3 figures, 3 tables. 


2695 CIDNP-detected nuciear resonance of transient 
radicals in pulse radiolysis. Trifunac, A.D.; Evanochko, 
W.T. (Argonne National Lab., IL). Contract EY-76-C-02- 
0016. J. Am. Chem. Soc.; 102: No. 14, 4598-4601(2 Jul 1980). 

CIDNP detection of nuclear resonance in transient radicals 
produced by pulse radiolysis is described. CIDNP intensities of the 
reaction products can be perturbed by the application of radio fre- 
quency corresponding to the nuclear resonance in the transient 
radicals. In addition to the measurement of hyperfine coupling con- 
stants of transient radicals, the pulsed nature of the variable-field 
CIDNP nuclear resonance technique in pulse radiolysis can be used 
to measure radical kinetics and to study CIDEP population dynam- 
ics in various magnetic fields. 
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REFER ALSO TO CITATION(S) 1944, 2063, 2109, 2977 


2696 (INIS-mf—5426) Proceedings of the workshop on 
physics, nuclear instrumentation and isotope production. 
Volume 2. Nuclear instrumentation and % 
(Bandung Reactor Center (Indonesia)). 1977. 346p. (CONF- 
A atte NTIS (US Sales Only), PC A1S/MF 
AOl. 


From Workshop on physics, nuclear instrumentation and iso- 
tope production; Bandung, Indonesia (17 Oct 1977). 
Separate abstracts were prepared for papers in scope. 


2697 (ORO—3346-242) Nuclear chemistry research and 
spectroscopy with radioactive sources. Sixteenth annual prog- 
ress report. Fink, R.W. (Georgia Inst. of Tech., Atlanta 
(USA). School of Chemistry). 31 Oct 1980. Contract ASOS5- 
76ER03346. 35p. NTIS, PC A03/MF AO1. 

Nuclear spectroscopic studies included the decay of 7°'Po to 
201Bi, decay of At, decay of '*7Au, and g/sub 7/2/ intruder 
band in '°Ag. A systematic comparison was conducted of the In- 
teracting Boson-Fermion Approximation model predictions with ex- 
periment on neutron-deficient odd-A gold isotopes. An internation- 
al comparison of '**Ba y-ray standards was completed. Li, Lz, and 
Ls subshells were studied, and the decay energy of *°’Bi is being 
measured. Carrier-free '*F has been prepared in crown ether solu- 
tion. (DLC) 


2698 (RFP—3101) Investigation of a basic electrolyte 
for decontamination. Long, J.L.; Childs, E.L. (Rockwell In- 
ternational Corp., Golden, CO (USA). Rocky Flats Plant). 
1979. Contract AC04-76DP03533. 21p. NTIS, PC A02/MF 
AOl. 

An electrolyte for decontaminating metals in a basic solution 
(pH greater than 7) was invented. The use of a basic electrolyte 
simplified recovery problems with respect to radioactive contami- 
nants and anodically dissolved base metals. The electrolyte was 
used on a lab scale to decontaminate stainless steel which had been 
exposed to plutonium and americium. Actual glove box samples, as 
well as artifically contaminated samples, were decontaminated to 
less than 0.14 disintegrations per square centimeter per minute. Sep- 
aration of the radioactive species and most of the anodically dis- 
solved materials was accomplished by filtration. 


2699 (RFP—3108) Effect of vacuum heat treatment on 
plutonium oxide surfaces as studied by XPS and AES. 
Larson, D.T. (Rockwell International Corp., Canoga Park, 
CA (USA). Energy Systems Group). 1980. Contract AC04- 
76DP03533. 10p. NTIS, PC A02/MF AO1. 

The effect of heating (150 to 500°C) in vacuum a plutonium 
substrate with a plutonium oxide surface film was studied utilizing 
X-ray photoelectron spectroscopy (XPS) and Auger electron spec- 
troscopy (AES). When plutonium metal with a surface oxide film is 
vacuum heat treated, the oxide is reduced by reaction of the sub- 
strate metal with the oxide. The reactions occurring were examined 
by monitoring the binding energies of the Pu(4f/sub 7/2/), O(\s), 
and C(ls) XPS peaks and observing the C(KLL) Auger electron 
peak structure. These results were compared with the x-ray diffrac- 
tion data of Terada et al. (J. Nucl. Mater. 30: 340(1969). The XPS 
and AES data show that at higher reaction temperatures (400 to 
500°C) the surface compound formed is not PuO as indicated by 
Terada et al., but is instead a plutonium oxycarbide (Pu[C,O]) com- 
pound. The Pu(4f/sub 7/2/) binding energies for PuOz, PuO; s2 (a- 
Pu2Os3), Pu(C,O), and Pu metal are 426.1, 424.4, 423.6, and 422.2 
eV, respectively. 


2700 Purification of polonium-210 using pyrochemical 
extraction. Wheelwright, E.J.; Swanson, J.L.; Myers, T.R. 
(Pacific Northwest Labs., Richland, WA). Sep. Sci. Technol.; 
15: No. 4, 987-997(May 1980). 

An efficient extraction process that does not utilize halides 
or organic solvents has been developed for the recovery and purifi- 
cation of #!°Po. Polonium-210, produced in bismuth metal by neu- 
tron irradiation, is extracted from molten bismuth metal into molten 
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NaOH in an unique 3-compartment contactor under an inert atmos- 
phere. At a temperature of 450+-25°C, and at a NaOH/Bi weight 
ratio of 0.044, five successive 60-minute extractions remove > 96% 
of the *"°Po. Following phase separation and freezing, additional 
purification steps include dissolution of the solidified NaOH in 
HNOs, recovery of 7!°Po from this solution by MnO, carrier pre- 
cipitation, dissolution of the precipitate by H2O2 in HNOs, and , fi- 
nally, electrodeposition of *°Po onto platinum gauze. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


2701 (LBL—11656) Thermal radiation of spherical and 
cylindrical soot particles. Lee, S.C.; Tien, C.L. (California 
Univ., Berkeley (USA). Dept. of Mechanical Engineering). 
Oct 1980. Contract W-7405-ENG-48. 23p. (CONF- 
8010104—2). NTIS, PC A02/MF AOl. 

From Western states section of the combustion institute fall 


1980 meeting; Los Angeles, CA, USA (20 Oct 1980). 

The effect of soot shape on soot radiation from flame and 
smoke is considered in the present study. It is realized that soot 
particles generally conglomerate into different shapes, while the 
limiting bounds are being either spherical or long chains. By model- 
ling the long chains as infinite cylinders, it is shown that the radi- 
ation extinction characteristics of the spherical and cylindrical soot 
are distinctly different, with that of the spherical particles exhibit- 
ing a cut-off wavelength phenomenon. Emissivity from a cloud of 
cylindrical particles is always higher than that of the spheres due to 
their higher extinction coefficients. Moreover, the effect of soot 
shape on radiation is more pronounced at typical smoke tempera- 
tures (300°K) than at flame temperatures. A simple experimental 
method is also proposed for determining the amount of cylindrical 
and spherical particles in a cloud. 
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2702 (CONF-801073—1) Interactions between govern- 
ment regulations, standards, and engineering practice. Bender, 
M. (Oak Ridge National Lab., TN (USA)). 1980. Contract 
W-7405-ENG-26. 16p. NTIS, PC A02/MF AO1. 

From Annual conference of the American Society of Engi- 
neering Management; St Louis, MO, USA (5 Oct 1980). 

Government regulation usually involves engineering stand- 
ards whenever engineering practive is the avenue through which 
regulation is effected. Engineering managers need to be conscious 
of the basis for their practices and wherever possible to document 
their understanding so their methods will not be misinterpreted or 
used incorrectly. Not every engineering activity has a documented 
basis since much is derived from repetitive use. The practices may 
have developed with a purpose not necessarily consistent with reg- 
ulatory interests and they may be applied out of context by regula- 
tors. Sometimes the regulations can only govern marginal require- 
ments and presume agreement with engineering custom. Engineer- 
ing managers and engineering educators have an obligation to de- 
velop standards as a communication tool for regulatory purposes 
that serve the needs of both the regulators and those subject to reg- 
ulation. Some historical precedent is discussed in this paper to show 
the interworkings of engineering practice and regulatory functions 
in wnich engineering standards are the communications link. 


2703 (CONF-801087—1) Start files in a multi-discipline 
environment. Evans, D.E. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1980. Contract AC07-76I1D01570. 14p. NTIS, 
PC A02/MF AOI. 
From Applicon users group technical meeting; Danvers, 
MA, USA (6 Oct 1980). 
he purpose of this presentation is to aid primarily new 
users to computer-aided design (CAD) techniques in structuring 
start files to be used in a multidiscipline environment. Some initial 
preparations made when it was decided to use CAD technology in 
several different design and drafting disciplines are noted. A possi- 
ble approach for the creation of a collection of standard start files is 
outlined, and some techniques used to document changes and up- 
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dates to standard start files are related. Finally, the fitting of a sup- 
port and development staff into the CAD organization is discussed. 
8 figures. (RWR) 


4202 Facilities And Equipment 


2704 (BMFT-FB-HA—80-040) Development of noise- 
abatement aids in underground mining operations. Subproject: 
low-noise compressed-air hammer drills. Palecki, E.; Kluge, 
G. (Ruhrkohle A.G., Essen (Germany, F.R.)). Aug 1980. 
45p. (In German). NTIS (US Sales Only), PC A03/MF 
AOl. 


In the German coal mines, mostly hammer drills guided by 
supports weighing 20 kg are used for the driving of roadways. The 
noise from drilling reaches values up to 120 dR(A). The necessary 
heavy noise-protection caps are felt to be a considerable strain by 
the workers. The hammer drill producing as little noise as possible, 
called BM 23 W/S has been developed according to the present 
progressive state of the technique of noise reduction. At a com- 
pressed air pressure of 4 bar the sound level of the measuring sur- 
faces amounts to 104 dB(A). Six prototypes of this hammer were 
tried underground. The data about the efficiency and the reliability 
and service are at least equivalent to those of hammer drills with- 
out silencers. The much better noise levels permit the use of lighter 
noise protectors which are readily accepted by our workers. Detail 
studies showed that the intrinsic noise of the BM 23 W/S is by 5 
dB(A) below the overall noise. The dominating source of the noise 
is the drill rod. When using the drill rod with plastic joints, the 
noise level of the measuring surface decreases to 102 dB(A). With a 
drill rod silenced to the noise level of the measuring surface of 100 
dB(A) what is to be regarded as the present limit for rotating drill- 
ing could be reached. 


2705 (BNL—28387) Fabrication techniques and proper- 
ties of multifilamentary Nb;Sn conductors. Suenaga, M.; 
Sampson, W.B.; Luhman, T.S. (Brookhaven National Lab., 
Upton, NY (USA)). 1980. Contract AC02-76CH00016. 9p. 
(CONF-800980—24). NTS, PC A02/MF AOl. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

Various processing techniques for multifilamentary NbsSn 
and V3Ga are reviewed. The critical current of commercially pro- 
duced NbsSn wires manufactured by both the bronze and external 
diffusion techniques are compared. Critical currents for in situ and 
powder processed NbsSn are also included. New developments 
which promise improvements in J/sub c/ are discussed. 


2706 (CONF-801102—31) New methods of analysis of 
materials strength data for the ASME Boiler and Pressure 
Vessel Code. Booker, M.K.; Booker, B.L.P. (Oak Ridge Na- 
tional Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 
60p. NTIS, PC A04/MF AOl1. 

From ASME winter annual meeting; Chicago, IL, USA (16 
Nov 1980). 

Tensile and creep data of the type used to establish allow- 
able stress levels for the ASME Boiler and Pressure Vessel Code 
have been examined for type 321H stainless steel. Both inhomogen- 
eous, unbalanced data sets and well-planned homogeneous data sets 
have been examined. Data have been analyzed by implementing 
standard manual techniques on a modern digital computer. In addi- 
tion, more sophisticated techniques, practical only through the use 
of the computer, have been applied. The result clearly demonstrates 
the efficacy of computerized techniques for these types of analyses. 


2707 (DOE/BETC/2628—1) Status of water jet drilling 
R and D. Final report. Breitstein, L. (Booz, Allen and Ham- 
ilton, Inc., Bethesda, MD (USA)). Sep 1980. Contract 
AC01-78ET12072. 90p. NTIS, PC AOS/MF AO1. 

Several computerized data bases were searched, and tele- 
phone interviews were conducted with nearly 100 experts in drill- 
ing R and D. The following information was obtained for each or- 
ganization engaged in water jet drilling (WJD) R and D: program 
descriptions, program status, future plans, level of effort, source of 
funds, and problems encountered in WJD programs. WJD pro- 
grams were classified in terms of surface pressure requirements. A 


, total of 18 downhole-WJD programs were identified, with 9 using 
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high surface pressures (5000 psi or higher) and 9 requiring only 
conventional or low surface pressures (generally below 3500 psi). 
The high-pressure approach to WJD has been investigated much 
more intensively than the low-pressure approach. Most drilling ex- 
perts consider the lack of reliable surface equipment such as mud 
pumps and swivels to be the most critical problem associated with 
high-pressure WJD. Several programs to develop improved surface 
equipment for high-pressure operation were also identified. In addi- 
tion, 28 organizations investigating non-downhole uses of water 
jets, such as mining or excavation, were also identified. Several 
large WJD programs were terminated during the 1970's because of 
a variety of problems. Two significant field programs are planned 
for 1980. 


2708 (HEDL-SA—2130) Loading capacity of various fil- 
ters for lithium fire generated aerosols. Jeppson, D.W.; Bar- 
reca, J.R. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). 23 Oct 1980. Contract AC14-76FF02170. 
18p. (CONF-801038—16). NTIS, PC A02/MF AOl1. 

From 16. DOE nuclear air cleaning conference; San Diego, 
CA, USA (20 Oct 1980). 

The lithium aerosol loading capacity of a prefilter, HEPA 
filters and a sand and gravel bed filter was determined. The test 
aerosol was characterized and was generated by burning lithium in 
an unlimited air atmosphere. Correlation to sodium aerosol loading 
capacities were made to relate existing data to lithium aerosol load- 
ings under varying conditions. This work is being conducted in 
support of the fusion reactor safety program. The lithium aerosol 
was generated by burning lithium pools, up to 45 kgs, in a 340 m° 
low humidity air atmosphere to supply aerosol to recirculating 
filter test loops. The aerosol was sampled to determine particle size, 
mass concentrations and chemical species. The dew point and gas 
concentrations were monitored throughout the tests. Loop inlet 
aerosol mass concentrations ranged up to 5 gr/m*. Chemical com- 
pounds analyzed to be present in the aerosol include LigO, LiOH, 
and LizCO;. HEPA filters with and without separators and a pre- 
filter and HEPA filter in series were loaded with 7.8 to 11.1 kg/m? 
of aerosol at a flow rate of 1.31 m/sec and 5 kPa pressure drop. 
The HEPA filter loading capacity was determined to be greater at 
a lower flow rate. The loading capacity increased from 0.4 to 2.8 
kg by decreasing the flow rate from 1.31 to 0.26 m/sec for a pres- 
sure drop of 0.11 kPa due to aerosol buildup. The prefilter tested in 
series with a HEPA did not increase the total loading capacity sig- 
nificantly for the same total pressure drop. Separators in the HEPA 
had only minor effect on loading capacity. The sand and gravel bed 
filter loaded to 0.50 kg/m? at an aerosol flow rate of 0.069 m/sec 
and final pressure drop of 6.2 kPa. These loading capacities and 
their dependence on test variables are similar to those reported for 
sodium aerosols except for the lithium aerosol HEPA loading ca- 
pacity dependence upon flow rate. 


2709 (LA-UR—80-2863) In-place testing of tandem 
HEPA filter stages using fluorescent aerosols. Elder, J.C.; 
Kyle, T.G.; Tillery, M.I.; Ettinger, H.J. (Los Alamos Scien- 
tific Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 
17p. (CONF-801038—11). NTIS, PC A02/MF AO1. 

From 16. DOE nuclear air cleaning conference; San Diego, 


CA, USA (20 Oct 1980). 

Fluorescent test aerosols were used in field testing of large 
multiple-stage HEPA filter systems. The technique excluded inter- 
ference from non-fluorescent background particles known to leak 
into the plenum or ducting between the filters and the downstream 
sampling probe. This technique solved the problem of measuring 
extremely low concentrations of the test aerosol in the presence of 
background aerosol. The upstream fluorescent test aerosol was di- 
luted with clean air and drawn into a single particle aerosol spec- 
trometer capable of counting, sizing, and detecting fluorescence of 
each particle. The particle sizing function was performed on light 
scattered by the particle passing through the beam of a helium-cad- 
mium laser. Concurrently the fluorescence excited by the laser illu- 
mination was detected at a longer wavelength. Since spectrometer 
response in the fluorescent mode was <2% of naturally occurring 
aerosols, background acrosols were insignificant as an interference 
to the downstream concentration measurement. Decontamination 
factors (DF) on the order of 10° were measured in the field studies 
on >9.4 m*/s (20,000 cfm) systems. Additional generator capacity 
and acceptably lower test aerosol to background aerosol concen- 
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traion ratios could be used to extend this capability to measure DF 
greater than 10°. Dye-tagged DOP aerosols were generated either 
by gas-thermal or sonic nozzle generators. Experiments with the 
gas-thermal generator showed only 20% of fluorescence from the 
dye was degraded by the vaporization process. A single sonic 
nozzle was shown to aerosolize 0.7 to 1.0 L/h of dye-tagged DOP 
aerosol in the proper size range for HEPA filter testing. A multiple 
sonic nozzle generator is a practical consideration to provide great- 
er capacity. 


2710 (LA-UR—80-2903) Design of a 28 MW pulse fa- 
cility for testing superconducting coils to several hundred me- 
gajoules capacity. Vogel, H.F. (Los Alamos Scientific Lab., 
NM (USA)). 1980. Contract W-7405-ENG-36. 9p. (CONF- 
801011—53). NTIS, PC A02/MF AOl1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

Railway traction motors are available in unit sizes conven- 
ient for installation and series-parallel grouping. They are rugged. 
Industry builds and refurbishes them with good economy and in 
quantities replenishing the rolling stock. We find them well suited 
for reversing the current in a superconducting winding. We focus 
on a pulsed energy of 20 to 100 MJ, discussing our analysis and fa- 
cility planning. Limitations are imposed by the following maximum 
numbers tolerated by the motor - pulsed current of 3.0 to 3.5 kA, 
current change of 40 kA/s, and pulsed voltage of 1.8 kV. Hence, 
the number of machines needed in parallel follows from the coil 
current and its rate of change. The number in series is determined 
by the voltage. The power transfer is limited by the torsional 
strength of the motor shaft to a value affected by the flywheel 
mass. 


2711 (LA-UR—80-3142) Evaluation of a cryostable low- 
loss conductor for pulsed field applications. Wollan, J.J.; 
Walker, M.S.; Zeitlin, B.A.; Pollack, D.A.; Shen, S.S. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W- 
7405-ENG-36. Sp. (CONF-800980—29). NTIS, PC A02/ 
MF AOl. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

A cryostable, low loss conductor as the basic strand in a 50 
kA cable for a 20 MJ prototype, tokamak induction heating coil has 
been developed, fabricated, and evaluated. The conductor has a 
copper matrix multifilamentary NbTi core surrounded by a CuNi 
ring and stabilizing copper segmented by radial CuNi fins. Pulsed 
loss measurements have been made up to 2.2 T and for decay times 
from 0.7 to 278 ms. Measurements made on samples with various 
twists and portions etched away have allowed accurate evaluation 
of the loss components. Stability measurements were also made on 
insulated and uninsulated single strands and on subcables. Measured 
recovery heat flux for the bare strand is about 0.3 W/cm* howev- 
er, the application of a 0.0005 in. layer of Omega insulation in- 
creases the value to about 0.5 W/cm? 


2712 (NP—25156) Possibilities of damage detection in 
the blading of turbomachines by means of noise analysis 
during operation. Hensle, W. (Karlsruhe Univ. (TH) (Ger- 
many, F.R.). Fakultaet fuer Maschinenbau). 28 Jun 1979. 
178p. (In German). NTIS (US Sales Only), PC A09/MF 
AOl. 

Thesis. 

It is shown that damage on the rotor blades of turbines and 
compressors can be measured by means of pressure and acoustic 
sensors. The types of damage detected by means of the signal of 
the pressure sensors and the relevant measured values are evaluated 
by model calculations, the characteristic parameter being the ampli- 
tude spectrum gained from the signals of the pressure and acoustic 
sensors. For this purpose a permanently wired real-time Fourier 
analyzer is used containing a frequency magnifier and with an aver- 
aging device connected at the outlet, which permits quick assess- 
ment on site. Different types of damage excite different basic fre- 
quencies and frequency ranges, whereas the enlargement of the 
same damage result in an increase of the amplitude of the time 
function and in a linear displacement of the spectrum. 
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- . (ORNL/TM—7403) Nuclear criticality safety 

studies applicable to spent fuel shipping cask designs and 
spent fuel storage. Tang, J.S. (Oak Ridge National Lab., TN 
(USA)). Nov 1980. Contract W-7405-ENG-26. 28p. NTIS, 
PC A03/MF AOl. 

Criticality analyses of water-moderated and reflected arrays 
of LWR fresh and spent fuel assemblies were carried out in this 
study. The calculated results indicate that using the assumption of 
fresh fuel loading in spent fuel shipping cask design leads to assem- 
bly spacings which are about twice the spacings of spent fuel load- 
ings. Some shipping cask walls of composite lead and water are 
more effective neutron reflectors than water of 30.48 cm (12 in). 


2714 (RFP—3054) Conventionally drilled stainless steel 
with the influence of subsequent processing. Burnham, M.W. 
(Rockwell International Corp., Canoga Park, CA (USA). 
Energy Systems Group). 13 Nov 1980. Contract AC04- 
76DP03533. 24p. NTIS, PC A02/MF AO1. 

A stainless steel parts production plant had to scrap between 
8 to 15% of its finished parts due to non-straight deep holes whose 
nonalignment could only be detected by x-ray inspection of the fin- 
ished part. The purposes of this study were to determine the causes 
of hole straightness error in small diameter (d < 0.10 in.) deep (L/ 
d > 20) conventionally drilled holes in stainless steel and to elimi- 
nate the drilling errors. The causes of hole straightness error and 
drilling parameters which affect straightness were studied. It was 
concluded that accurate small diameter deep holes require custom 
ground drills and that each drill must be inspected and certified as 
being within tight tolerances. (LCL) 


2715 (RFP—3117) Criticality of moderated and under- 
moderated low-enriched uranium oxide systems. Goebel, G.R. 
(Rockwell International Corp., Canoga Park, CA (USA). 
Energy Systems Group). Jun 1980. Contract AC04- 
76DP03533. 6p. NTIS, PC A02/MF AOl. 

Portions of document are illegible. 

Uranium oxide was enriched to 4.46 wt % *°°U compacted 
to a density of 4.68 g/cm*. The uranium oxide was packed into cu- 
bical aluminum cans and water added to the oxide until an H/U 
atomic ratio of 0.77 was achieved. A 5 x 5 x 5 array of uranium 
oxide cans for the experiments were used when no plastic modera- 
tor material was placed between cans. High enriched uranium driv- 
ers were used to achieve criticality. Criticality was achieved for 
smaller arrays without a driver when 24.5 mm plastic moderator 
material was placed between the cans. Twelve critical experiments 
are reported, six in each reflector. 


2716 (SAND—80-0158C) Analysis and model testing of 
Super Tiger Type B packaging in accident environments. Yo- 
shimura, H.R.; Romesberg, L.E.; May, R.A.; Joseph, B.J. 
(Sandia National Labs., Albuquerque, NM (USA)). 1980. 
Contract AC04-76DP00789. 8p. (CONF-801115—10). 
NTIS, PC A02/MF AOI. 
From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 
jased on previous scale model test results with more rigid 
systems and the subsystem tests on drums, it is believed that the 
scaled models realistically replicate full scale system behavior. 
Future work will be performed to obtain improved stiffness data on 
the Type A containers. These data will be incorporated into the 
finite element model, and improved correlation with the test results 
is expected. Review of the scale model transport system test results 
indicated that the method of attachment of the Super Tiger to the 
trailer was the primary cause for detachment of the outer door 
during the one-eighth scale grade-crossing test. Although the con- 
tainer seal on the scale model of Super Tiger was not adequately 
modeled to provide a leak-tight seal, loss of the existing seal in a 
full scale test can be inferred from the results of the one-quarter 
scale model grade-crossing test. In each test, approximately two- 
thirds of the model drums were estimated to have deformed suffi- 
ciently to predict loss of drum head closure seal, with several par- 
tially losing their contents within the overpack. In no case were 
drums ejected from the overpack, nor was there evidence of mate- 
rial loss in excess of the amount assumed in the WIPP EIS from 
any of the Super Tiger models tested. 9 figures. 
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2717 (SAND—80-0568C) Developmental testing of par- 
tially volatile neutron shields for high-performance shipping 
casks. Pope, R.B.; Allen, G.C.; Rack, H.J.; Joseph, B.J.; 
Dupree, S.A. (Sandia National Labs., Albuquerque, NM 
(USA); Los Alamos Technical Associates, Inc., N 
(USA)). 1980. Contract AC04-76DP00789. 8p. (CONF- 
801115—13). NTIS, PC A02/MF AOI. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

Results of the phase one tests have demonstrated that the 
neutron-shielding concept described in this paper is a viable design 
option for spent fuel shipping casks. The tests have shown that the 
Boro-silicone 236 shield is superior to the other shield materials 
considered. Repeated TGA, aging and fire tests demonstrated the 
reliability of the data. A second phase of the test program is now 
being pursued where the Boro-silicone 236 is injected into all-steel 
slab sections, and cured in place. 5 tables. 


2718 (SAND—80-0790C) Performance testing of large 
metallic seals. Leisher, W.B.; Trujillo, A.A. (Sandia Nation- 
al Labs., Albuquerque, NM (USA)). 1980. Contract AC04- 
76DP00789. 7p. (CONF-801115—8). NTIS, PC A02/MF 
AOl. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

Containment of radioactive material in spent fuel shipping 
casks can be achieved if the internal cavity pressure boundary is 
kept intact under both normal and accident conditions. The major 
potential boundary weakness is the seal used for cask closure. In an 
effort to evaluate parameters which influence closure seal perform- 
ance, an experimental program has been undertaken. This paper de- 
scribes the program, early results, and test hardware. 


2719 (SAND—80-0792C) Contact-handled transuranic 
transportation system structural analysis. Lamoreaux, G.H.; 
Romesberg, L.E.; Sutherland, S.H.; Duffey, T.A. (Sandia 
National Labs., Albuquerque, NM (USA)). 1980. Contract 
AC04-76DP00789. 8p. (CONF-801115—21). NTIS, PC 
A02/MF AOl1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

The Transuranic Package Transporter (TRUPACT) is a 
Type B overpack being developed for contact-handled transuranic 
waste. End-on, side-on, and corner impacts of the loaded TRU- 
PACT due to a 9 m drop onto an unyielding surface have been 
analyzed. In each case the analyses progressed from simplified hand 
approaches to successively more complex finite element calcula- 
tions. The first analysis of each series represents the hand calcula- 
tions which were carried out to obtain initial thicknesses of foam. 
The remaining analyses were performed using the dynamic and 
nonlinear analysis capabilities of ADINA, a structural analysis finite 
element computer program. 


2720 (SAND—80-0861C) Analytical and empirical eval- 
uation of low-level waste drum response to accident environ- 


ments. May, R.A.; Romesberg, L.E.; Yoshimura, H.R.; 
Baker, W.E.; Hokanson, J.C. (Sandia National Labs., Albu- 
querque, NM (USA); Southwest Research Inst., San Anto- 
nio, TX (USA)). 1980. Contract AC04-76DP00789. 12p. 
(CONF-801115—20). NTIS, PC A02/MF AO1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

Based on results of tests to date, it was found that the struc- 
tural response of low-level waste drums to impact environments 
can be generally predicted, both analytically and with subscale 
models. As currently represented, only the 1/4 scale models would 
adequately represent full scale drum deformation; however, addi- 
tional work has shown that with proper heat treating the strength 
of the material used in the 1/8 scale containers can be reduced to 
the correct value. Both analytical models give results that are ex- 
pected to be within the range of behavior of the full scale drums. 
Failure of the drum closure can be adequately inferred from the 
radial deformation results of both subscale tests and computer anal- 
yses. 6 figures. 
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2721 (SAND—80-0906C) Modelling of pool fire envi- 
ronments using experimental results of a two-hour test of a 
railcar/cask system. Hamann, J.E.; Klein, D.E.; Pope, R.B.; 
Yoshimura, H.R. (Texas Univ., Austin (USA); Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1980. Contract 
AC04-76DP00789. 8p. (CONF-801115—12). NTIS, PC 
A02/MF AO1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

It was demonstrated that time and spatial variations in the 
local source temperatures, the radiant shielding of intervening 
structure and the effects of wind can significantly affect the amount 
of heat input to a large package in a simulated accidental fire. The 
pool fire provided a significantly non-uniform heat source to the 
package. Despite these effects, however, the amount of heat input 
to the package was generally equivalent to that which would be re- 
ceived from a regulatory 800°C uniform thermal source. 7 fire- 
gures. 


2722 (SAND—80-0909C) Extended testing of a modified 
18B plutonium nitrate shipping container. Yoshimura, H.R.; 
Pope, R.B.; Leisher, W.B.; Joseph, B.J.; Schulz-Forberg, B.; 
Hubner, H.W. (Sandia National Labs., Albuquerque, NM 
(USA); Bundesanstalt fuer Materialpruefung, Berlin (Ger- 
many, F.R.)). 1980. Contract AC04-76DP00789. 8p. 
(CONF-801115—18). NTIS, PC A02/MF AO1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

The container damage observed as the result of the high- 
speed pulldown impact test was more severe than that of either the 
185-m free-fall drop of a prototype container onto a semirigid sur- 
face or the crush environment produced by a 9-m drop of a 2-tonne 
block onto a modified container resting on an unyielding surface. In 
comparison to the extended tests, the 9-m regulatory drop test onto 
an unyielding surface of the prototype packaging in its most damag- 
ing orientation produced the least amount of damage. Very little 
deformation in the overpack was observed, and there was no influ- 
ence on the fire resistivity and leaktightness of the containment 
vessel. The 128 m/s impact test produced a leak in the container. It 
appears that the 18B packaging, designed to withstand the environ- 
ments specified in IAEA Safety Series No. 6, can withstand ex- 
tended environments including longer duration fires and higher ve- 
locity impacts on yielding targets. When modified with ring stiffen- 
ers, the packaging withstood a dynamic crush test, but did not sur- 
vive the high speed impact onto an unyielding surface as specified 
in NUREG 0360. 


2723 (SAND—80-0910C) One-dimensional thermal re- 
sponse modeling of a transuranic foamed overpack system to 
a fire. Suchsland, K.E.; Kwong, K.C.; Fretter, E.F.; Boyd, 
R.D.; Auerbach, I.; Yoshimura, H.R. (Acurex Corp., Moun- 
tain View, CA (USA). Aerotherm Div.; Sandia National 
Labs., Albuquerque, NM (USA)). 1980. Contract AC04- 
76DP00789. 16p. (CONF-801115—11). NTIS, PC A02/MF 
A0l. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

Procedures have been established for modeling the thermal 
response of TRU container walls (TRUPACT) exposed to a fire 
environment. The effort included simulation testing and thermal 
modeling of the wall material. In this study, both testing and mod- 
eling were directed at determining a one-dimensional thermal 
model for undamaged polyurethane foam. The foam was assumed 
to exist in a nonoxidizing environment and was exposed to an 
almost step change in surface temperature. Results indicate that if 
the TRU waste container wall includes a polyurethane foam (64 
kg/m° density) of thickness greater than 20 cm and the wall is oth- 
erwise undamaged, there will be no change in the waste content 
temperature where the container is subjected to a surface tempera- 
ture as high as 1333 K for times less than 3600 s. Further improve- 
ments are needed in the thermal model to include transpiration, 
better estimates of the temperature-dependent thermal conductivity, 
effects of damaged wall structure and radiation absorption effects 
for the charged foam. 10 figures. 
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2724 (SAND—80-1016C) Cask manufacturing methods 
and quality assurance problems. Riddle, J.H.; Cross, H.D.; 
Trujillo, A.A.; Pope, R.B.; Rack, H.J. (Exxon Nuclear Co., 
Inc., Richland, WA (USA); Sandia National Labs., Albu- 
querque, NM (USA)). 1980. Contract AC04-76DP00789. 
18p. (CONF-801115—24). NTIS, PC A02/MF AOI. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

This paper presents the results of a study performed to iden- 
tify and evaluate cask manufacturing methods and materials which 
are presently or could be readily available in the United States. The 
study includes a comparison of the economic and technical advan- 
tages to be gained from manufacturing casks specifically for appli- 
cation to long-cooled fuel (5 years or greater) and waste materials. 
The conclusions that have been drawn from this study, which is 
still in progress are as follows: if spent fuel payloads are in fact 
cooled for five or more years prior to transportation there is a sig- 
nificant advantage to be gained from cask designs which are tai- 
lored to this longer cooling time; the most economic cask design is 
that which utilizes a lead gamma shield; the all-steel, single wall 
casks show substantial potential benefits resulting from ready avail- 
ability and the cost and inspection advantages that result from the 
design simplicity; the future use of depleted uranium shielded casks 
in the United States is expected to be low as a result of the high 
cost and lack of manufacturing facilities; of the three types of neu- 
tron absorber systems evluated, the borated cast-in-place silicone 
rubber shows significant technical and cost advantages; and design 
and fabrication code requirements and regulatory requirements yet 
to be developed in the United States are likely to have a profound 
effect on the next generation of transportation casks. 


2725 (SAND—80-2479C) Single gimbal/sirapdown iner- 
tial navigation system for use on spin stabilized flight test ve- 
hicles. Watts, A.C.; Andreas, R.D. (Sandia National Labs., 
Albuquerque, NM _ (USA)). 1980. Contract AC04- 
76DP00789. 7p. (CONF-801211—1). NTIS, PC A02/MF 
AOl. 

From Precision location and navigation symposium; Atlantic 
City, NJ, USA (8 Dec 1980). 

A hybrid strapdown inertial navigation system intended for 
use on spin stabilized flight test vehicles is described. The configu- 
ration of the navigator which is briefly described consists of three 
floated rate integrating gyros, one of which is used in conjunction 
with the gimbal with the remaining two operated in a rate gyro 
mode. Outputs from the two strapdown gyros and three accelero- 
meters are digitized and processed by a high performance comput- 
er. The navigation algorithms utilize a direction cosine matrix for- 
mulation for the attitude computation implemented in the digital 
computer. The implementation of this algorithm for the single 
gimbal configuration is described. An accuracy model and results 
for a reentry vehicle flight test trajectory are presented. The flight 
test performance from launch to reentry is presented. 


2726 (UCRL—84623) Railgun accelerators for gram- 
sized projectiles. Hawke, R.S. (California Univ., Livermore 
(USA). Lawrence Livermore National Lab.). Oct 1980. 
Contract W-7405-ENG-48. 6p. (CONF-801111—2). NTIS, 
PC A02/MF AOl. 

From 6. conference on application of accelerators in re- 


search and industry; Denton, TX, USA (Nov 1980). 

€ operation and critical parameters of railguns are de- 
scribed. The potential and actual performance with other types of 
macroparticle accelerators is compared. Their research and indus- 
trial applications are discussed. Railgun accelerators have the po- 
tential to accelerate massive projectiles to very high velocities in 
very short distances. Recent research has demonstrated the useful- 
ness of railguns for research and industrial applications. The railgun 
accelerator is essentially a linear dc motor consisting of a pair of 
rigid parallel conductors that carry current to and from an inter- 
connecting moveable conductor. The connecting link functions as 
an armature, and the parallel rails serve as a single-turn field wind- 
ing. The resulting Lorentz force on the armature is proportional to 
the square of the current. A 1-MA current will produce about 
2(105) N of thrust. A one-gram projectile will experience an accel- 
eration of 2(10°) m/s? and in one meter achieve a velocity of 20 
km/s. Conventional projectile launchers are limited to launch ve- 
locities of the order of 10 km/s. Hence railguns will enable re- 
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search and applications at previously unattainable velocities. Ve- 
locities in excess of 10 km/s will lead to new research at high pres- 
sure and high-energy density. Behavior of matter in the 1 to 10 TPa 
or perhaps 100 TPa range will provide valuable insight to terrestri- 
al and extraterrestrial phenomena. Furthermore, velocities of the 
order of 20 km/s will permit orbital launching from the earth’s sur- 
face. These and other applications of railguns will be discussed. 


2727 (UCRL—84633) Evaluation of heat generation in 
SBR due to cyclic loading with application to the T-142 tank 
shoe pad. Cornell, R.H.; Santor, $.D.; Streit, R.D. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 1 
Oct 1980. Contract W-7405-ENG-48. 24p. (CONF-801086— 
1). NTIS, PC A02/MF AOl1. 

From ACS Rubber Division meeting; Detroit, MI, USA (7 
Oct 1980). 
Field tests of a temperature measuring method for calculat- 
ing hysteretic heat generation in T-142 tank pads installed on mili- 
tary tanks correlates well with values calculated from a formula de- 
rived by Battelle. The temperature method calculates a heat gener- 
ator rate of 108 kW/m? while the Battelle formula gives 107 kW/ 
m*. Hysteresis determinations from small laboratory samples did not 
show direct correlation between temperature-derived heating rates. 
While the mechanical data show total heat generation, temperatures 
were taken centrally in the laboratory sample where heat genera- 
tion may be small compared to heat generated near the periphery. 
More work in this area is planned. 


2728 (UCRL—84875) Results of railgun experiments 
powered by magnetic flux compression generators. Hawke, 
R.S.; Brooks, A.L.; Deadrick, F.J.; Scudder, J.K.; Fowler, 
C.M.; Caird, R.S.; Peterson, D.R. (California Univ., Liver- 
more (USA). Lawrence Livermore National Lab.; Los 
Alamos Scientific Lab., NM (USA)). 24 Oct 1980. Contract 
W-7405-ENG-48. 33p. (CONF-801138—2). NTIS, PC A03/ 
MF AOl1. 

From Electromagnetic guns and launchers conference; San 
Diego, CA, USA (4 Nov 1980). 

Researchers from LLNL and LANSL initiated a joint rail- 
gun research and development program to explore the potential of 
electromagnetic railguns to accelerate projectiles to hypervelocities. 
The effort was intended to determine experimentally the limits of 
railgun operation, to verify calculations of railgun performance, and 
to establish a data base at megampere currents. The program has 
led to the selection of a particular magnetic flux compression gener- 
ator (MFCG) design for a set of initial experiments and to the 
design of small- and large-square bore raiiguns to match the expect- 
ed MFCG power profile. The bore sizes are 12.7 and 50 mm, re- 
spectively. The design of the railguns and the diagnostic and data 
reduction techniques, followed by the results of eight experiments 
with the two railgun types are presented. 


2729 (UCRL—84876) Design and fabrication of large- 
and small-bore railguns. Brooks, A.L.; Hawke, R.S.; Scud- 
der, J.K.; Wozynski, C.D. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Nov 1980. Contract W- 
7405-ENG-48. 33p. (CONF-801138—5). NTIS, PC A02/ 
MF AOl. 

From Electromagnetic guns and launchers conference; San 
Diego, CA, USA (4 Nov 1980). 

A joint program between LLNL and LANSL was conduct- 
ed to establish whether railguns could be operated at megampere 
currents, what the operating limits would be, and to provide data 
to validate the modeling of railgun technology. The 12.7- and 50.0- 
mm-bore railguns designed and fabricated for this program are dis- 
cussed. The design criteria, the materials and fabrication methods, 
and the success of the designs are discussed in detail. 


2730 (UNI—1496) SOLID: a finite element axisymme- 
tric stress program. Estes, P.H. (UNC Nuclear Industries, 
Inc., Richland, WA (USA)). Mar 1980. Contract AC06- 
76RL01857. 55p. NTIS, PC A04/MF AO1. 

The computer program, SOLID, for performing linear stress 
analyses of axisymmetric structures subjected to mechanical and 
thermal loads is presented. SOLID as written in Fortran IV for use 
on the CYBER computer. The finite element method was used 
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with an isoparametric quadrilateral ring element. Solution of the si- 
multaneous equations was done by skyline method after blocking 
equations according the bandwidth and amount of core specified by 
user. (LCL) 


2731 Spherical heat pipe metal-hydrogen cell. Stadnick, 
S.J.; Rogers, H.H. US Patent 4,189,527. 19 Feb 1980. Filed 
date 17 Jan 1979. 4p. 

A metal-hydrogen cell (e.g., silver-hydrogen or nickel-hy- 
drogen) of heat pipe design wherein a central heat pipe serves as a 
thermal path, a positive plate conductor and terminal, and a me- 
chanical support for the stack are described. The positive plates are 
electrically, mechanically and thermally connected io the heat pipe 
in the stack center. The negative plate terminals are at the outside 
edge of the stack. The pressure vessel may be of spherical configu- 
ration to provide a light weight design which has a two to one 
stress advantage in hoop stress over a cylinder with the same wall 
thickness and internal pressure. 


2732 Heat pipe performance with gravity-assist and 
liquid overfill. Prenger, F.C. Jr.; Kemme, J.E. (Los Alamos 
Scientific Lab., NM). pp 1-4 of AIAA 15th thermophysics 
conference. New York, Ry. American Institute of Aeronau- 
tics and Astronautics (1980). 

From 15. AIAA thermophysics conference; Snowmass, CO, 
USA (14 Jul 1980). 

Performance limits for gravity-assist heat pipes were investi- 
gated with volume of the working fluid and tilt angle as the inde- 
pendent variables. Two limits have been identified, an entrainment 
limit which results in overheating of the evaporator wall near its 
midpoint and a pressure drop limit resulting in overheating at the 
base of the evaporator. The former is a function of the vapor flow 
characteristics and was observed to be independent of the liquid 
volume and tilt angle; whereas, the latter is related to the liquid be- 
havior and is strongly related to both the tilt angle and the liquid 
inventory in the heat pipe. 


4203 Lasers 


2733 (LA-UR—80-2216) Interaction of far-infrared and 
mid-infrared laser transitions in the ammonia laser. Nelson, 
L.Y.; Buchwald, M.I.; Jones, C.R. (Mathematical Sciences 
Northwest, Inc., Bellevue, WA (USA); Los Alamos Scien- 
tific Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 6p. 
(CONF-801202—1). NTIS, PC A02/MF AO1. 

From Topical meeting on infrared lasers; Los Angeles, CA, 


USA (3 Dec 1980). 
Mid-infrared laser emission in ammonia is usually observed 


on a P(J + 2) transition when a CO, laser is used to optically 
pump a near resonant R(J) absorption feature. However, by gener- 
ating simultaneous FIR ammonia laser emission in the same optical 
cavity, mid-infrared emission is obtained exclusively on the P(J) 
transition. 


2734 Single axis resonator for laser. Workum, J.A.V. 
US Patent 4,190,814. 26 Feb 1980. Filed date 1 Mar 1978. 
Sp. 

A single axis resonator for use within a laser having an annu- 
lar gain region. The single axis resonator extracts optical power 
from the annular gain region by the use of a beam expander, reflax- 
icon, corner cube and output coupler, wherein the optical axis of 
the resonator passes through the center of the output coupler. The 
reflaxicon transforms a substantially elliptically-shaped beam into a 
crescent-shaped beam which closely resembles the shape of a sec- 
tion of the annular gain region. The crescent-shaped beam is re- 
flected through the gain region several times to build up energy 
before being translated back into its original shape for reflection out 
of the laser by the output coupler. 


2735 Two-dimensional theory of free-electron lasers. 
Cary, J.R.; Kwan, T.J.T. (Theoretical Division, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). 
Phys. Rev., A; 22: No. 5, 2088-2091(Nov 1980). 

The two-dimensional dispersion relation for the free-electron 
laser is derived in the cold-beam limit. It is found that the forward 
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wave has the largest growth rate, but the backward wave has the 
greatest spatial amplification rate. For kov/w/sub p/>~y/sup -3/2/ 
+y/sup -1/2/, the free-electron laser is unstable at all angles with 
the low-frequency waves being absolutely unstable. 


2736 Method of fabricating nozzle blades for lasers. 
Kuhn, R.F. Jr. US Patent 4,187,595. 12 Feb 1980. Filed date 
12 Sep 1978. 6p. ' 

A method of fabricating nozzle blades for lasers in which the 
blade core is formed from an annular-shaped, rigid, chemically re- 
sistant material having a pair of opposed circular grooves machined 
therein is described. An open-ended exit nozzle is formed in the 
outer diameter of the core. The coolant channels, injection mani- 
folds and trip manifolds are formed by electrodepositing a chemi- 
cally resistant material around the core after the core has a plural- 
ity of cutouts formed therein. Final nozzle blade configuration takes 
place aft er the electrodepositing operation is completed. 


4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 1919, 1920, 1921 


2737 (SAND—79-8830) Two-dimensional separated 
flow: experiment and discrete vortex dynamics simulation. 
Ashurst, W.T.; Durst, F.; Tropea, C. (Sandia National 
Labs., Livermore, CA (USA); Karlsruhe Univ. (TH) (Ger- 
many, F.R.)). Oct 1980. Contract AC04-76DP00789. 19p. 
(CONF-8009104—1). NTIS, PC A02/MF AOl. 

From Symposium on computation of viscous-inviscid inter- 
actions; Colorado Springs, CO, USA (29 Sep 1980). 

An experimental and theoretical investigation of turbulent 
flow over a two-dimensional backward-facing step is described. A 
Laser Doppler Anemometer (LDA) was used to measure the time- 
averaged flow properties and their fluctuations in an open-water- 
channel test section. Experimental results include the flow and 
normal-direction velocities (mean and root mean square), Reynolds 
shear stress, and separated-flow length. The variation of the reat- 
tachment location was also obtained as a function of Reynolds 
number and flow expansion ratio. Flow visualization was employed 
to gain further understanding of the flow structure. The paper also 
describes numerical results obtained with a method known as dis- 
crete vortex dynamics. This method provides a Lagrangian descrip- 
tion of fluid flow in which the distribution of vorticity is discre- 
tized and its time-dependent motion is calculated. Thus, unsteady 
flow phenomena can be included within this time-dependent com- 
putational method. From a comparison of the experimental and nu- 
merical results it was concluded that, while qualitative agreement 
has been obtained, for close quantitative agreement with separated- 
flow data, a purely two-dimensional calculation requires a dissipa- 
tion model. This model must provide the dissipation caused by 
small-scale three-dimensional vorticity. 


2738 (UNI—1932) HT2D: a linear thermal conduction 
analysis for two-dimensional problems using the finite element 
method. Estes, P.H. (UNC Nuclear Industries, Inc., Rich- 
land, WA (USA)). 27 Sep 1979. Contract AC06-76RL01857. 
86p. NTIS, PC AO05/MF AOl1. 

The computer program HT2D for performing finite element, 
two-dimensional, conduction heat transfer analyses is presented. 
The program can be used on UNIVAC or CYBER computers. The 
basic element used is the isoparametric quadrilateral in either carte- 
sian coordinates or cylindrical coordinates. Conduction and con- 
vection coefficients are assumed to be constant in time but not 
space. Internal heat generation is included and may be varied from 
element to element. The program has the unusual feature in that a 
backward difference implicit integration scheme is used in time. 
The user needs to supply only initial temperatures to restart the 
program. The program on the CYBER uses the variable dimension 
concept. A complete derivation is included. (LCL) 


42 ENGINEERING 
4210 Combustion Systems 


4208 Electronic Circuits And Devices 


2739 (BDX—613-2473) Multiuser test system. Final 
report. Cogan, D.L. (Bendix Corp., Kansas City, MO 
(USA)). Sep 1980. Contract AC04-76DP00613. 16p. NTIS, 
PC A02/MF AOl1. 

A multiterminal, real-time laboratory test system was devel- 
oped to perform automated electrical testing on electronic compo- 
nents while permitting independent software production to be ac- 
complished from other terminals at the same time. This versatility 
provides test capability for prototype hardware and evaluation of 
new product designs for several concurrent development efforts. 


2740 (SAND—80-2065C) Voltage-clearance recommen- 
dations for printed boards. Jennings, C.W.; Cave, G.; Evans, 
A.; Harrington, D.J.; Kirchenbaum, J.; Martz, R.E.; Mieren- 
dorf, R.C.; Smith, G.A. (Sandia National Labs., Albuquer- 
ue, NM (USA); Delsen Testing Labs., Glendale, CA 
SA); Rockwell International Corp., Cedar Rapids, IA 
(USA); Bell Labs., Richmond, VA (USA); Trace Labs., 
Canoga Park, CA (USA); Naval Avionics Facility, Indiana- 
polis, IN (USA); Square D Co., Milwaukee, WI (USA)). 
1980. Contract AC04-76DP00789. 25p. (CONF-800991—1). 
NTIS, PC A02/MF AO1. 

From Fall 1980 IPC meeting; Chicago, IL, USA (28 Sep 
1980). 

Present and future trends in printed board designs point to 
higher circuit densities with narrower lines and closer spacings. 
Some designers are now laying out boards with 0.13 mm lines and 
spacings. The reduction of nominal spacing between conductive 
elements has raised questions concerning the adequacy of present 
voltage-clearance recommendations. The present recommendations 
are considered too conservative in that they are weighted with 
large safety factors, especially for small clearances, and are fre- 
quently disregarded by many designers. Published voltage break- 
down measurements made on printed boards with comb patterns 
with their enhanced conductor test lengths show breakdowns oc- 
curring at much higher voltages than those specified for the clear- 
ances in existing documents. A Task Group was set up to review 
published breakdown measurements and to make any additional 
measurements necessary to provide voltage-clearance recommenda- 
tions. These recommendations are reported. 


2741 (SAND—80-2418C) Computer assistance for elec- 
tronic design at Sandia National Laboratories. Urish, G.R. 
(Sandia National Labs., Albuquerque, NM (USA)). Oct 
1980. Contract AC04-76DP0078S. 16p. (CONF-801133—1). 
NTIS, PC A02/MF AOl1. 

From 9. annual CAM-I proceedings; Dallas, TX, USA (11 
Nov 1980). 

The computer-aided design of large-scale integrated circuits, 
hybrid microcircuits and printed wiring boards is discussed. Exam- 
ples of each such design are presented. (LCL) 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 1855, 1856, 1860, 1884, 1885, 1886, 1887, 
1888, 1889, 1890, 1891, 1892, 1893, 1894, 1912, 1913, 1919, 1920, 1921, 1922, 
1923, 1924, 1925, 1926, 1927, 1928, 1929, 1931, 1932, 1933, 1976 


2742 (DOE/CS/20167—03) Feasibility of burning 
refuse derived fuel in institutional size oil-fired boilers. Final 
report. (National Center for Resource Recovery, Inc., 
Washington, DC (USA)). Oct 1980. Contract ACOI- 
76CS20167. 78p. NTIS, PC AOS/MF AO1. 

This study investigates the feasibility of retrofitting existing 
oil-fired boilers of institutional size, approximately 3.63 to 36.3 Mg 
steam/h (8000 to 80,000 Ibs steam/h) for co-firing with refuse-de- 
rived fuel (RDF). Relevant quantities describing mixtures of oil and 
RDF and combustion products for various levels of excess air are 
computed. Savings to be realized from the use of RDF are derived 
under several assumptions and allowable costs for a retrofit are esti- 
mated. An extensive survey of maz facturers of burners, boilers, 
and combustion systems showed that no hardware or proven design 
is yet available for such retrofit. Approaches with significant prom- 
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ises are outlined: the slagging burner, and a dry ash double vortex 
burner for low heat input from RDF. These two systems, and an 
evaluation of a small separate RDF dedicated combustor in support 
of the oil-fired boiler, are recommended as topics for future study. 


2743 (FE—2326-41) Hot corrosion/erosion testing of 
materials for applications for advanced power conversion sys- 
tems using coal-derived fuels. Fireside II. Evaluation of tur- 
bine materials for use in a coal-fired fluidized bed combustion 
environment. Task II. Final report. (General Electric Co., 
Schenectady, NY (USA). Energy Systems Programs Dept.). 
Sep 1980. Contract AC01-76ET10547. 114p. NTIS, PC 
A06/MF AO1. 

This report summarizes the results of the General Electric 
Fireside Corrosion Task II Program. This program was designed to 
evaluate the erosion/corrosion behavior of gas turbine nozzle guide 
vane and rotor blade materials in both simulated and actual pressur- 
ized fluidized bed combustor (PFBC) environments. Simulation 
testing included exposing disc-shaped specimens in atmospheric 
pressure small burner rig test stands operated at 1600°F (871°C) for 
periods up to 1300 hours. PFBC evaluation testing consisted of ex- 
posing airfoil shaped specimens to the efflux from a PFBC in a tur- 
bine test section installed in the Exxon PFBC Miniplant facility at 
Linden, N.J. Candidate gas turbine materials included three cast 
vane and blade base alloys, FSX-414, IN-738, and U-700, and one 
protective coating system, platinum-chromium-aluminide (RT-22). 
Small burner rig testing consistently showed the nickel-base alloys 
U-700 and IN-738 most susceptible to corrosion/sulfidation fol- 
lowed by the cobalt-base alloy FSX-414; the RT-22 coating on IN- 
738 was most resistant to hot corrosion attack. Parts life estimates 
have been made for the nickel and cobalt-base alloys based on cor- 
rosion rates determined from the PFBC testing. 


2744 (FE—2357-66) PFB coal fired combined cycle de- 
velopment program. Gas cleanup performance requirements 
report. (General Electric Co., Schenectady, NY (USA). 
Energy Systems Programs Dept.). May 1980. Contract 
AC21-76ET 10377. 44p. NTIS, PC A03/MF AOI. 

Rationale for the hot gas particulate cleanup requirements 
associated with hot corrosion, erosion, fouling, and environmental 
limits are presented. This has resulted in cleanup guidelines which 
can be summarized as follows: Hot corrosion appears to be a prob- 
lem which cannot be addressed solely by means of particulate con- 
trol. Based on the considerations given, the most promising ap- 
proach to control of hot corrosion appears to lie in the develop- 
ment of improved materials. The probable tolerance of a GE heavy 
duty industrial gas turbine to erosion by PFB dust has been deter- 
mined from data from three independent sources: It is estimated 
that the GE turbine could tolerate dust loads in the range of 100 
ppM, provided 98% or more of the dust was under 10um. Data 
from the three primary sources cited each indicated a significant 
dependence of erosion rate on particle size, with erosion rate de- 
creasing sharply at particle sizes smaller than about 10um. Fouling 
of the gas turbine by deposits also poses a potential problem. These 
deposits are believed to arise because liquid alkali salts, present in 
trace quantities on the dust particles, serve as a bonding agent to 
agglomerate particles. Environmental emission standards, in terms 
of particulate removal dictate that a maximum of 0.03 1b/10® Btu of 
fuel burned can be discharged into the atmosphere. This translates 
into 24 ppM (.013 grains/scf) for Illinois No. 6 coal with 20% 
excess air. 


4240 Pollution Control Equipment 


REFER ALSO TO CITATION(S) 2567 


2745 (PB—80-138464) The use of pH and chloride elec- 
trodes for the automatic control of flue gas desulfurization 
systems. Final report sep 78-jul 79. Ung, C.; Acciani, T.; 
Maddalone, R. (TRW Defense and Space Systems Group, 
Redondo Beach, CA (USA)). Nov 1979. Contract EPA-68- 
02-2165. 80p. NTIS, PC AOS/MF AO1. 

The report gives results of a study to determine the applica- 
bility of chloride and pH electrodes in automated control systems. 
It included a survey of chloride and pH electrodes in different flue 
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gas desulfurization (FGD) systems and an evaluation of an industri- 
al pH electrode system. The survey showed that chloride ion meas- 
urements were necessary only where high chloride values corre- 
spond with FGD unit corrosion and when chloride values were 
used as correction factors in pH calculations. Chloride ion meas- 
urements are unnecessary for most of the surveyed companies. All 
surveyed companies use pH measurements to control scaling or to 
attain optimum performance in FGD units. The most common pH 
electrode problem was residue buildup (scaling) around the elec- 
trode, caused by the use of non-self-cleaning (standard) pH elec- 
trodes. The performance of self-cleaning and standard industrial pH 
electrodes was evaluated. 


2746 (PB—80-147010) Sinter plant windbox recircula- 
tion and gravel bed filter demonstration. Phase 2. Construc- 
tion, operation, and evaluation. Report for Feb 75-Sep 78. 
Current, G.P. (National Steel Corp., Weirton, WV (USA). 
Weirton Steel Div.). Nov 1979. Contract EPA-68-02-1862. 
109p. NTIS, PC A06/MF AOl1. 

The report gives results of phase 2 of a program to demon- 
strate new technology for reducing exhaust gas volume and con- 
trolling emissions from the steel industry sintering process. Phase 2 
entailed construction, operation, and evaluation of the system and, 
in addition, the construction, operation, and evaluation of a gravel 
bed filter system for particulate control. Windbox gas recirculation 
reduced particulates, hydrocarbons, SO2, and CO by an amount 
equal to the recycle rate (25% average). Capital and operatings 
costs (1978 dollars) were $5.3 million and $0.863 million, respec- 
tively. The gravel bed filter system achieved an average particulate 
removal rate of 84.5%. Capital and operating costs (1978 dollars) 
were $5.101 million and $1.197 million, respectively. 


2747 (PB—80-148802) Particulate control highlights: 
recent developments in Japan. Report for May-Jul 79. Dreh- 
mel, D.C.; Gooding, C.H.; Nichols, G.B. (Environmental 
Protection Agency, Research Triangle Park, NC (USA). In- 
dustrial Environmental Research Lab.). Nov 1979. SOp. 
NTIS, PC A03/MF AOl. 

The report describes results of visits to Japan to assess re- 
search and development of new particulate control technology, and 
to evaluate the applicability of the Aut-Ainer particulate control 
device to diesel engines. New technology observed includes hood- 
ing systems for coke oven charging and pushing, fugitive emissions 
control in a Q-BOP furnace building, novel electrostatic precipita- 
tors (ESPs), magnetic separators, and hybrid control devices. Fugi- 
tive emissions are well controlled in two iron and steel plants vis- 
ited. Novel ESPs utilize approaches such as wide plate spacing, ad- 
vanced charging systems, and water cooled collection electrodes. 
Magnetic separators are currently used for water pollution control 
and are under consideration for air pollution control. The Aut- 
Ainer device has evolved from an experimental approach to the 
device development stage over several years. The device currently 
has limited applicability to particulate control from diesel engines; 
however, its basic collection characteristics seem to be based on 
sound principles. With limited additional development in the gener- 
al area of removing the previously coilected material, the device 
appears promising. 


2748 (PB—80-149883) Particulate sampling and support: 
final report. Executive summary. Report for Nov 75-Nov 78. 
Cushing, K.M. (Southern Research Inst., Birmingham, AL 
(USA)). Nov 1979. 50p. NTIS, PC A03/MF AOl1. 

The report summarizes results of research, development, and 
support tasks performed during the 3-year period of the contract. 
The tasks encompassed many aspects of particulate sampling and 
measurement in industrial gaseous process and effluent streams. 
Under this contract cascade impactors were calibrated and evaluat- 
ed; novel particle sampling cyclones were designed and evaluated; 
technical and procedures manuals were prepared for control device 
evaluation and particle sampling methods; an electrostatic precipita- 
tor backup was designed for high flow rate systems; and advanced 
concepts in monitoring particle mass and size, using optical systems, 
were evaluated. A detailed examination of the results of this con- 
tract is contained in the basic report, EPA-600/1-79-114, (PB-299 
213). 
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2749 (PB—80-149891) Particulate control highlights: re- 
search at high temperature/pressure. Drehmel, D.C.; Abbott, 
J.H. (Environmental Protection Agency, Research "Triangle 
Park, NC (USA). Industrial Environmental Research Lab.). 
Dec 1979. 25p. NTIS, PC AA02/MF AO1. 

The report gives highlights of EPA high-temperature and 
high-pressure programs aimed at demonstrating control technology 
to meet environmental standards for the ambient concentration of 
particles and the emission rate of particles from new sources. 
Among the control devices considered in the EPA programs were 
cyclones, granular bed filters, dry scrubbers, molten scrubbers, elec- 
trostatic precipitators (ESPs), ceramic bag filters, and other (non- 
bag) ceramic filters. Advantages and disadvantages of the devices 
involve parameters such as simplicity of operation, materials prob- 
lems, inability to collect submicron particles, difficulty in regenerat- 
ing the collection media, and those related to cost, including size 
and pressure drop. Since these advantages and disadvantages can be 
weighed differently, according to the needs of a specific applica- 
tion, it is not possible to give universal conclusions. However, if the 
most important consideration is control of submicron particles, ce- 
ramic filters are foremost. Although particulate control equipment 
can be demonstrated to have high collection efficiency in some ap- 
plications, extreme conditions of temperature, pressure, or both 
pose special problems. The need for control at extreme condition 
arises in metallurgical operations and advanced energy processes. 


2750 (PB—80-150873) Technology assessment report for 
industrial boiler applications: flue gas desulfurization. Final 
report Jun 78-Oct 79. Dickerman, J.C.; Johnson, K.L. 
(Radian Corp., Durham, NC (USA)). Nov 1979. Contract 
EPA-68-02-2608. 667p. NTIS, PC A99/MF AO1. 

The report gives results of an assessment of the applicability 
of flue gas desulfurization (FGD) technology to industrial boilers 
and is one of a series to aid in determining the technological basis 
for a New Source Performance Standard for Industrial Boilers. The 
development status and performance of alternative FGD control 
techniques were assessed and the cost, energy, and environmental 
impacts of the most promising were identified. The report does not 
consider combinations of technology to remove ail pollutants, and 
these findings have not undergone detailed assessments for regula- 
tory action. 


2751 (PB—80-157282) Capital and operating costs of se- 
lected air pollution control systems. Final report. Neveril, 
R.B. (GARD, Inc., Niles, IL (USA)). Dec 1978. Contract 
EPA-68-02-2899. 285p. NTIS, PC AA13/MF AOl1. 

The purpose of this manual is to provide capital and operat- 
ing costs for air pollution control systems. Capital costs are pro- 
vided for component equipments, such as ductwork, dampers, heat 
exchangers, mechanical collectors, fans, motors, stacks, cooling 
towers, pumps, and dust removal equipment. Eight types of control 
devices are included: (1) high voltage electrostatic precipitators; (2) 
venturi scrubbers; (3) fabric filters; (4) thermal and catalytic incin- 
erators; (5) adsorbers; (6) absorbers; (7) refrigeration; and (8) flares. 
Operating and maintenance costs are provided for complete sys- 
tems. A discussion of the control devices and factors affecting costs 
is included, along with design parameters for 52 industries. In pre- 
paring this manual, the main objective was to ‘break-out’ the indi- 
vidual component costs so that realistic system cost estimates can 
be determined for the design peculiarities of any specific applica- 
tion. 


2752 (PB—80-806458) Gas scrubbers used in pollution 
control. Volume 2. 1976-1978 (citations from the NTIS Data 
Base). Report for 1976-78. Cavagnaro, D.M. (National Tech- 
nical Information Service, Springfield, VA (USA)). Mar 
1980. 296p. NTIS PC NO1/MF NO1. 

The cited reports from Federally funded research cover 
processes and equipment used in the removal of SO2, NOx, CO, 
CO2, organic compounds, and particulates. Design, performance, 
chemistry, and some of the gas flow characteristics for both station- 
ary as well as mobile sources are included. (This updated bibliogra- 
phy contains 289 abstracts, none of which are new entries to the 
previous edition.) 
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2753 (PB—80-806466) Gas scrubbers used on pollution 
control. Volume 3 (citations from the NTIS Data Base). 
Report for 1979-Mar 80. Cavagnaro, D.M. (National Tech- 
nical Information Service, Springfield, VA (USA)). Mar 
1980. 74p. NTIS PC NO1/MF NOI1. 

The cited reports from Federally-funded research cover 
processes and equipment used in the removal of SO2, NOx, CO, 
CO:, organic compounds, and particulates. Design, performance, 
chemistry, and some of the gas flow characteristics for both station- 
ary as well as mobile sources are included. (This updated bibliogra- 
phy contains 67 abstracts, 56 of which are new entries to the previ- 
ous edition.) 


2754 (PB—80-806474) Gas scrubbers used in pollution 
control. Volume 4. 1977-March, 1980 (citations from the En- 
gineering Index Data Base). Report for 1977-Mar 80. Cavag- 
naro, D.M. (National Technical Information Service, 
Springfield, VA (USA)). Mar 1980. 256p. NTIS PC NO1/ 
MF NO1. 

The citations from a worldwide literature survey relate to 
particle and gas scrubbers. The reports discuss design, performance, 
gas flow characteristics, and chemistry of the pollutants. Pollution 
control of SO2, NOx, CO, CO2, hydrocarbons, and particles is con- 
sidered. (This updated bibliography contains 249 abstracts, 84 of 
which are new entries to the previous edition.) Volume 2, 1974- 
1975, NTIS/PS-77/0192, and Volume 3, 1976, NTIS/PS-78/0255. 
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2755 (DOE/R5/10142—2) Low pressure high speed 
Stirling air engine. Final technical report. Ross, M.A. (Ross 
(M. Andrew), Columbus, OH (USA)). 16 Jun 1980. Con- 
tract FG02-79R510142. 30p. NTIS, PC A03/MF AO1. 

The purpose of this project was to design, construct and test 
a simple, appropriate technology low pressure, high speed, wood- 
fired Stirling air engine of 100 W output. The final design was a 
concentric piston/displacer engine of 454 in. bore and 1 in. stroke 
with a rhombic drive mechanism. The project engine was ultimate- 
ly completed and tested, using a propane burner for all tests as a 
matter of convenience. The 100 W aim was exceeded, at atmos- 
pheric pressure, over a wide range of engine speed with the maxi- 
mum power being 112 W at 1150 rpm. A pressure can was con- 
structed to permit pressurization; however the grant funds were 
running out, and the only pressurized power test attempted was un- 
successful due to seal difficulties. This was a disappointment be- 
cause numerous tests on the 4 cubic inch engine suggested power 
would be more than doubled with pressurization at 25 psig. A 
manifold was designed and constructed to permit operation of the 
engine over a standard No. 40 pot bellied stove. The engine was 
run successfully, but at reduced speed and power, over this stove. 
The project engine started out being rather noisy in operation, but 
modifications ultimately resulted in a very quiet engine. Various 
other difficulties and their solutions also are discussed. (LCL) 
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REFER ALSO TO CITATION(S) 2778, 2779, 2780, 2782 


2756 (BNL—28541) Report of group I: e*e™ colliders. 
Amaldi, U.; Balakin, V.; Hutton, A.; Pellegrini, C.; Richter, 
B.; Saxon, G.; Steffen, K.; Stiening, R.; Tigner, M. (Brook- 
haven National Lab., Upton, NY (USA)). 1979. Contract 
AC02-76CH00016. 17p. (CONF-7910125—6). NTIS, PC 
A02/MF AOl1. 

From 2. ICFA workshop on possibilities and limitations of 
accelerators and detectors; Les Diablerets, Switzerland (4 Oct 
1979). 

The important parameters which relate the beam dynamics 
and performance in a system of colliding linacs were identified. 
These are: the disruption parameter D which describes the strength 
of the beam-beam interaction, and hence replaces the beam-beam 
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tune shift AQ familiar in storage rings; and the relative energy loss 
due to synchrotron radiation emitted by the particles of one beam 
in the collective electromagnetic field of the other beam. (GHT) 


2757 (BNL—28542) Energy recovery in superconducting 
colliding linacs without particle recovery. Pellegrini, C.; 
Amald U. (Brookhaven National Lab., Upton, NY (USA); 
European Organization for Nuclear Research, Geneva 
(Switzerland)). 1979. Contract AC02-76CHO00016. 10p. 
(CONF-7910125—4). NTIS, PC A02/MF AOl1. 

From 2. ICFA workshop on possibilities and limitations of 
accelerators and detectors; Les Diablerets, Switzerland (4 Oct 
1979). 

A new type of electron-positron collider based on supercon- 
ducting linacs is proposed. As in other schemes, the bunch energy 
is recovered by deceleration in the opposite linac, but the spent 
bunches are dumped after a single pass, thus avoiding many prob- 
lems connected with their re-use. The needed low energy particles 
are produced by the monochromatic photons radiated coherently 
by the high energy bunches in a wiggler magnet before decelera- 
tion. 


2758 (BNL—51236, pp 12-15) Beam stability in the 
ISR. Hofmann, A. (CERN, Geneva, Switzerland). 1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

There are 3 effects which limit the current in the ISR: the 
gas desorption by the beam produced ions leads to a pressure rise at 
a certain beam current. To increase this current limit the vacuum 
system has been improved continuously which resulted in a maxi- 
mum beam current of 50 A. The microwave instability leads to a 
dilution of the longitudinal phase space density during acceleration 
of the bunches across the chamber and during debunching. This 
limits the longitudinal density of the final stack and therefore the 
total current which can be accumulated in the given aperture. The 
transverse instability of the coasting beam represents another poten- 
tial limitation of the beam current. This effect is controlled by 
Landau damping provided by the betatron frequency spread and by 
feedback systems. The ion induced gas desorption represents the 
lowest current limit at the top energies. However the other two 
limitations are not far away and they depend on the proper adjust- 
ment of many machine parameters. 


2759 (BNL—51236, pp 21-24) Compensation for longi- 
tudinal space charge forces as inductive wall impedances. 
Rees, G.H. 1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

In particle accelerators and storage rings the longitudinal 
coupling impedance between the beam and its environment arises 
from the longitudinal space charge forces and the vacuum chamber 
component impedance. A scheme is considered for compensating 
the total longitudinal coupling impedance within a restricted fre- 
quency range. For the low-8 case, when the net longitudinal im- 
pedance is a negative inductance, compensaiion is achieved by 
means of adding either passive inductive wall elements or actively 
excited inductive elements. In the latter case, the excitation is by 
current pulses which exactly simulate amplified beam current 
pulses, in shape and sign. For the high-y case, when the net longi- 
tudinal impedance is a positive inductance, an active inductance 
wall element is again introduced but the exciting signal is reversed 
in sign from the previous case. 


2760 (BNL—51236, pp 25-36) Implications of trans- 
verse instability criteria in the design of high current, multi- 
bunch electron storage rings. Saxon, G. 1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

Sacherer has given a very clear analysis and explanation of 
instability phenomena arising with bunched beams. This paper uses 
his results for transverse instabilities and attempts to outline their 
special application to electron storage rings with low emittance, 
multibunch beams as are used or proposed for synchrotron light 
sources. 


ERA VOL.6,NO.2/ 368 


2761 (BNL—51236, pp 37-38) Reducing the coupling 
impedance of step discontinuities in vacuum chambers. 
Shafer, R. (Fermi National Accelerator Lab., Batavia, IL). 
1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

The possibility is considered that by filling in the corner of a 
step discontinuity in a vacuum chamber with conducting material, 
the coupling impedance of the step discontinuity can be substantial- 
ly reduced. 


2762 (BNL—51236, pp 39-53) Estimate of the coupling 
impedance for the storage rings of the NSLS. Ruggiero, A.G. 
(Fermi National Accelerator Lab., Batavia, IL). 1979. 

In Proceedings of the 1979 workshop on beam current limi- 


tations in storage rings, July 16-27, 1979. 

The most important ingredient to evaluate the stability of a 
particle beam in a storage ring is the longitudinal coupling imped- 
ance Z/n and the transverse impedance Z/sub perpendicular to/ 
which is usually associated to the former. These impedances are 
calculated for the two storage rings which are part of the NSLS, 
namely the Ultra Violet Ring (UVR) and the x-Ray Ring (XRR). 


2763 (BNL—51236, pp 54-61) Phenomenological analy- 
sis of current limits in storage rings. Pellegrini, C. (Brookha- 
ven National Lab., Upton, NY); Sands, M. 1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

The limitations on the current which can be stored in a stor- 
age ring are studied. A simple model is used for the impedance of 
the beam environment. Feedback systems are assumed to be used to 
their full capacity to provide beam stability and the frequency 
range where feedback can no longer be used Landau damping will 
determine how much current can be stored in the ring. Estimates 
are made for proton storage rings and for electron storage rings of 
interest as synchrotron radiation sources and as colliding beam sys- 
tems for high energy physics. 


2764 (BNL—51236, pp 73-82) Longitudinal effects of 
near-uniform beam-wall wake fields. Ruggiero, A.G. (Fermi 
National Accelerator Lab., Batavia, IL); Talmann, R. 1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

Several theories have been developed in the past to explain 
longitudinal instabilities of individual bunches in particle accelera- 
tors and storage rings. But they are less than satisfactory because in 
one way or another they rely on some mathematical approximation 
of doubtful physical meaning. Here, the basic physical model is sim- 
plified in order to help to understand a little better the physics in- 
volved. Initially, the motion of two particles executing phase oscil- 
lations in the same bunch under the influence of the wake field gen- 
erated by the other is investigated. This motion is stable and bound- 
ed even for the case of a slowly varying wake field. But the distor- 
tions of the trajectories can, nevertheless, be significant and can be 
interpreted as bunch lengthening and widening. These models gen- 
eralized to an N particle model. If the wake field is constant, the 
equations are simple enough that it is possible to solve exactly for 
the intensity-limited, self-consistent, longitudinal particle distribu- 
tion. It is not necessary to solve, or even introduce, the Vlasov 
equation. These models exhibit effects like dipole and quadrupcle 
oscillations and bunch lengthening, in qualitative agreement with 
observed behavior, but no attempt has been made at quantitative 
comparison with observation. 


2765 (BNL—51236, pp 83-90) Requirement on average 
values of space domain wake fields with an example applica- 
ble to the Cornell synchrotron. Talman, R. (Cornell Univ., 
Ithaca, NY). 1979. 

In Proceedings of the 1979 workshop on beam current limi- 


tations in storage rings, July 16-27, 1979. 
A point charge travelling off-center through a vacuum 


chamber leaves behind wake fields which give transverse forces on 
following particles. It is argued here that the magnetic portion of 
this force, when averaged over the spatial coordinate along the 
flight path, should give zero. A similar requirement applies to lon- 
gitudinal electric forces but the emphasis in this paper is on trans- 
verse forces. 
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2766 (BNL—51236, pp 91-99) Longitudinal stability of 
a bunched beam with Ruggiero, A.G. 
(Fermi National Accelerator Lab., Batavia, IL). 1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

The problem of the longitudinal instability of individual 
bunches is made difficult to investigate theoretically by the incom- 
mensurability between the electrodynamics aspects of the problem, 
which is linear involving only impedances and currents, and the 
beam dynamics side, which is circular because of the phase oscilla- 
tions around the center of the bunch. As a consequence all the the- 
ories proposed have to deal with some sort of compromise or ap- 
proximations, some of them of quite unique physical meaning. To 
go around the incommensurability aspect of the problem the model 
of rectangular bunches is discussed, where the particles are located 
in an external rectangular potential well (instead of sinusoidal). 
Therefore the particles will execute free motion except at the edges 
of the bunch where they are rigidly reflected. The motion of the 
beam will look like a chopped coasting beam which will make the 
dynamics and the electrodynamics more colinear (or less incom- 
mensurable). 


2767 (BNL—51236, pp 100-108) Study of microwave in- 
stabilities by means of a square-well potential. Kim, K.J. 
(Lawrence Berkely Lab., CA). 1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

Microwave instabilities are analyzed in a simple model, in 
which the usual synchrotron oscillation of a particle is replaced by 
particle motion in a square-well potential. In the usual synchrotron 
oscillation, a particle moves along an elliptic trajectory. The most 
natural coordinates for such a motion are the action and the angle 
variables. On the other hand, the distribution of the particles along 
the ring is most conveniently described by azimuthal variables. The 
difficulty disappears if the synchrotron motion is approximated by 
the motion in a square-well potential. The square-well potential 
may seem extremely unphysical. However, it should be remarked 
that the form of the potential with addition of a Landau cavity 
looks more or less like a square-well. At any rate, the main motiva- 
tion of introducing the square-well here is to simplify the math- 
ematics of and thereby gain some insight into microwave instabil- 
ities. The model is exactly soluble. The results are in general agree- 
ment with the conclusions obtained from qualitative arguments 
based on coasting beam theory. However, some of the detailed fea- 
tures of the solution, for example the behavior of w? as a function 
of impedance, are surprising. 


2768 (BNL—51236, pp 109-123) Single bunch fast lon- 
gitudinal instability. Wang, J.M.; Pellegrini, C. (Brookhaven 
National Lab., Upton, NY). 1979 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

Single bunch longitudinal instability producing an increase of 
the bunch areas has been observed in proton synchrotron and stor- 
age rings. Singals at microwave frequencies are observed during 
the bunch blow-up and because of this the effect has been called 
the microwave instability. A similar increase in bunch area is ob- 
served also in electron storage rings, where it is usually referred to 
as the bunch lengthening effect. This paper is an attempt to obtain 
a more general theory of this effect. Here we describe the model 
used and the method of calculation, together with some general re- 
sults. The main result of this paper is the derivation of a condition 
for the existence of a fast longitudinal bunch blow-up. This condi- 
tion is a generalized threshold formula, showing explicitly the de- 
pendence on the bunch energy spread and length. 


2769 (BNL—51236, pp 124-128) Wake field in matched 
kicker magnet. Miyahara, Y. (Fermi National Accelerator 
Lab., Batavia, IL). 1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

Coherent transverse instability observed in KEK booster 
proton synchrotron has been reported previously. This instability is 
induced by the interaction of the beam with kicker magnet for the 
fast beam extraction. To understand the mechanism completely, it is 
necessary to know the wake field in detail. Here, the wake field or 
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induced current in the kicker magnet which is terminated with 
matched resistance is considered. 


2770 (BNL—51236, pp 129-130) Two stream instability 
in electron storage rings. Irani, A.A. (Brookhaven National 
Lab., Upton, NY). 1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

Electron bunches in storage rings can ionize the background 
gas and depending on the bunch length and spacing between 
bunches the ions formed can be trapped by the electron space 
charge forces. It is the purpose of this note to show that the possi- 
bility of exciting the two stream instability then exists. This instabil- 
ity if excited would saturate by giving thermal velocity to the elec- 
trons i.e., by blowing up the emittance of the beam. Experiments 
carried out at ADONE have observed an increase in the electron 
beam emittance in the presence of background ions. 


2771 (BNL—51236, pp 131-133) Tacoma mode. Cour- 
ant, E.D.; Ruth, R.D.; Wang, J.M. (Brookhaven National 
Lab., Upton, NY). 1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

The name Tacoma refers to the Tacoma Narrows Bridge 
which collapsed on November 8, 1940 due to massive oscillations 
caused by high winds. One of the destructive modes was a torsion 
mode which was excited by transverse wind, a dipole force, and 
continued until the bridge collapsed. The name is used to refer to a 
coherent mode of oscillation of a spectrum of oscillators in which 
the amplitude vs frequency graph contains one node, where the 
node occurs near the driving frequency and a(w) is not symmetric 
about zero. When this result is applied to vertical instabilities in 
coasting beams, it implies the existence of a coherent skew quadru- 
pole moment, whenever a coherent dipole oscillation exists. 


2772 (BNL—51236, pp 134-143) Critical review of the 
theories on the longitudinal instabilities of individual proton 
bunches. Ruggiero, A.G. (Fermi National Accelerator Lab., 
Batavia, IL). 1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

Brief review is given of theories that have been proposed in 
the past to explain longitudinal instabilities of individual bunches. It 
is limited only to the case of proton bunches though theories have 
been developed also for electron bunches that could apply as well 
in either case. 


2773 (BNL—51236, pp 144-156) Synchrotron radiation 
from a helical wiggler. Irani, A.A. (Brookhaven National 
Lab., Upton, NY). 1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

The use of wiggler magnets as an improved source of synch- 
rotron radiation from high energy electron storage rings was pro- 
posed a few years age. Since then it has also been suggested that 
synchrotron radiation from wiggler magnets placed in proton ma- 
chines can be used to monitor energy, dimensions and position of 
the beam and that this effect is even more interesting in proton 
storage rings where the need to see the beam is greater. Most of 
the calculations carried out so far consider radiation from a single 
particle in a wiggler which is appropriate when the beam is radiat- 
ing incoherently. A general formalism is presented for the case 
when the beam radiates coherently. These results are applied to 
both electron and proton storage rings. For the electron case, an 
expression is derived for the length of the bunch to use it as a more 
intense coherent radiation source. For proton machines the radi- 
ation can be used to measure energy, current, transverse dimensions 
and longitudinal density variations in the beam. 
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2774 (BNL—28376) Beam heating studies on an early 
model is a superconducting cosine 6 magnet. Bozoki, G.; 
Bunce, G.; Danby, G.; Foelsche, H.; Jackson, J.; Prodell, 
A.; Soukas, A.; Stevens, A.; Stoehr, R.; Weisenbloom, J. 
(Brookhaven National Lab., Upton, NY (USA)). 1980. Con- 
tract AC02-76CH00016. 13p. (CONF-800980—31). NTIS, 
PC A02/MF A011. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

Superconducting magnets for accelerators can be accidental- 
ly quenched by heat resulting from beam losses in the magnet. The 
threshold for such quenches is determined by the time structure of 
the beam loss and by details of the magnet application, construction 
and cooling. A 4.25 m long superconducting cosine @ dipole 
magnet, MARK VI, constructed during the research and develop- 
ment phase of the ISABELLE Project at BNL was installed in the 
28.5 GeV/c primary proton beam line from the AGS. By energiz- 
ing the magnet. the proton beam could be deftected into the 
magnet. The beam intensity required to quench the magnet was ob- 
served for different beam sizes and at several values of magnet cur- 
rent up to 2400 A or approximately 70% of the highest magnet op- 
erating current. The maximum current was limited by the gas- 
cooled power lead flow available using pool-boiling helium rather 
than single phase forced-flow helium at 5 atm for which the magnet 
system was designed. Details of the experimental setup including 
the magnet and cryogenic system, the beam-monitoring equipment 
and instrumentation are described. The measurements are discussed 
and compared with beam heating measurements made on another 
superconducting magnet and interpreted using the Cascade Simula- 
tion Program, CASIM. 


2775 (BNL—28540) Report of Group II: p accelerators 
and anti pp colliders. Courant, E.D.; Dzhelepov, V.P.; Ho, 
L.; King, N.M.; Pellegrini, C.; Shukeilo, 1.A.; Tollestrup, 
A.V.; Yarba, V.A. (Brookhaven National Lab., Upton, NY 
(USA)). 1979. Contract AC02-76CH00016. 14p. (CONF- 
7910125—5). NTIS, PC A02/MF AOl1. 

From 2. ICFA workshop on possibilities and limitations of 
accelerators and detectors; Les Diablerets, Switzerland (4 Oct 
1979). 

A collection of diverse problems was investigated by the 
Group. Most of the details of the studies are reported in individual 
contributed papers which follow. Here, only a summary of the con- 
clusions and opinions is given. 


2776 (CONF-8010101—1) Procedure for the rapid eval- 
uation of carbon stripper foils. Auble, R.L.; Galbraith, D.M. 
(Oak Ridge National Lab., TN (USA)). 1980. Contract W- 
7405-ENG-26. 5p. NTIS, PC A02/MF AOI. 

From 9. world conference of the International Nuclear 
Target Development Society; Gatlinburg, TN, USA (12 Oct 1980). 

Evaluation of the average lifetime of carbon stripper foils is 
described in which a beam of 20 keV ions is used to simulate the 
beam from a high energy accelerator. The method is used to evalu- 
ate different methods of foil fabrication. (GHT) 


2777 (LA-UR—80-2923) Radio-frequency-quadrupole 
linac in a heavy ion fusion driver system. Hansborough, 
L.D.; Stokes, R.; Swenson, D.A.; Wangler, T.P. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W- 
7405-ENG-36. 4p. (CONF-801011—52). NTIS, PC AZ2/ 
MF AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

A new type of linear accelerator, the radio-frequency qua- 
drupole (RFQ) linac, is being developed for the acceleration of 
low-velocity ions. The RFQ accelerator can be adapted to any 
high-current applications. A recent experimental test carried out at 
the Los Alamos Scienific Laboratory (LASL) has demonstrated the 
outstandig properties of RFQ systems. The test linac accepts a 30- 
mA proton beam of 100-keV energy and focuses, bunches, and ac- 
celerates the beam to an energy to 640 keV. This ia done in a 
length of 1.1 m, with a transmission efficiency of 87% and with a 
radial emittance growth of less than 60%. The proven capability of 
the RFQ linac, when extended to heavy ion acceleration, should 
provide an ideal technique for use in the low-velocity portion of a 
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heavy-ion linac for inertial-confinement fusion. A specific concept 
for such an RFQ-based system is described. 


4304 Storage Rings 
REFER ALSO TO CITATION(S) 2758, 2763, 2773, 2774 


2778 (BNL—51236) Proceedings of the 1979 workshop 
on beam current limitations in storage rings, July 16-27, 
1979. Pellegrini, C. (ed.). (Brookhaven National Lab., 
Upton, NY (USA)). 1979. Contract AC02-76CHO00016. 
167p. NTIS, PC A08/MF AO1. 

The Workshop on Beam Current Limitations in Storage 
Rings was held at Brookhaven National Laboratory from July 16 
to 27, 1979. The purpose of this Workshop was to discuss the phys- 
ical mechanisms limiting the beam current or current density in ac- 
celerators or storage rings. Many of these machines are now being 
built or planned for a variety of applications, such as colliding 
beam experiments, synchrotron light production, heavy ion beams. 
This diversity was reflected in the Workshop and in the papers 
which have been contributed to these Proceedings. The twenty-one 
papers from the workshop were incorporated individually in the 
data base. (GHT) 


2779 (BNL—51236, pp 1-11) Collective effects on DCI. 
Level, M.P. (Laboratoire de |’Accelerateur Lineaire, Orsay, 
France). 1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

Collective effects already seen on storage rings such as head- 
tail, phase instabilities, bunch lengthening have been observed again 
on DCI. A new collective effect on the betatron Q value seems to 
have been seen until] now only on DCI and PETRA. A few other 
instabilities seem to have been observed only on DCI, sometimes 
for obvious reasons (the 4-beam instability for instance). Most single 
beam instabilities on DCI were cured although not completely un- 
derstood. In one case systematic investigations hit on a difficulty: 
the instability was not always present in apparently similar experi- 
mental conditions. However adequate routines were always found 
to overcome the presence of non-cured instabilities and did not 
affect the operation of the machine for colliding beams. For this 
reason little time was spent on systematic studies of these instabil- 
ities and search for theoretical models, most of the effort until a 
few months being devoted to 4-beam studies. This paper presents 
some of the results obtained by the ORSAY Storage Ring Group 
on single beam and beam-beam behavior over the past few years. 


2780 (BNL—51236, pp 16-20) Survey of beam-beam 
limitations. Courant, E. (Brookhaven National Lab., Upton, 
NY); Cornacchia, M.; Donald, M.M.R.; Evans, L.R.; Taz- 
zari, S.; Wilson, E.J.N. 1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

The effect of beam-beam interaction is not normally felt in 
the ISR and will probably not be a serious problem for ISA- 
BELLE, at least at high energy. However, it is known to limit the 
luminosity of electron positron storage rings and will, no doubt, 
limit the proton-antiproton collision scheme for the SPS. While 
theorists are struggling to explain this phenomenon it is more in- 
structive to list their failures than their rather limited successes, in 
the hope that experiments may emerge which will direct their en- 
deavors. The search for a description of a nonlinear system as it 
approaches the limit in which ordered motion breaks down, is the 
nub of the problem. It has engaged many fine mathematical intel- 
lects for decades and will no doubt continue to do so long after 
ISABELLE, the p anti p and LEP are past achievements. Empiri- 
cal scaling laws are emerging which relate electron machines to 
each other but their extrapolation to proton machines remain a 
very speculative exercise. Experimental data on proton limits is 
confined to one machine, the ISR, which does not normally suffer 
the beam-beam effect and where it must be artificially induced or 
simulated. This machine is also very different in important ways 
from the p anti p collider. The gloomy picture which has emerged 
recently is that the fixed limits which were conventionally assumed 
for proton and electron machines can only be said to be valid for 
the machines which engendered them - the best guess that could be 
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made at the time. They are very difficult to extrapolate to other 
sets of parameters. 


2781 (BNL—51236, pp 62-67) Bench measurement of 
vacuum chamber impedances with wires. Shafer, R.E. (Fermi 
National Accelerator Lab., Batavia, IL). 1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

Particle beams travelling in an accelerator or storage ring 
vacuum chamber produce electric and magnetic fields which inter- 
act with the walls of the chamber. The induced wall currents in 
turn generate secondary fields which can interact with the beam, 
giving rise to both energy loss and other effects which can cause 
beam instability. In many simple geometries these effects can be 
calculated. In more complex geometries the calculations are diffi- 
cult and very approximate. For this reason it is important that the 
effects be measured if possible prior to installation. As accelerators 
become larger and the number of vacuum chamber components 
more numerous, and as more severe beam intensity and stability re- 
quirements are placing lower limits on the longitudinal and trans- 
verse impedances, a less than adequate component will be more 
likely to limit machine performance. 


2782 (BNL—51236, pp 68-72) Carbon filament beam 
profile monitor for high energy proton-antiproton storage 
rings. Evans, L.R. (CERN, Geneva, Switzerland); Shater, 
R.E. 1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

The measurement of the evolution of the transverse profile 
of the stored beams in high energy proton storage rings such as the 
p-anti p colliders at CERN and at FNAL is of considerable impor- 
tance. In the present note, a simple monitor is discussed which will 
allow almost non-destructive measurement of the profile of each in- 
dividual proton and antiproton bunch separately. It is based on the 
flying wire technique first used at CEA and more recently at the 
CPS. A fine carbon filament is passed quickly through the beam, 
acting as a target for secondary particle production. The flux of 
secondary particles is measured by two scintillator telescopes, one 
for protons and one for antiprotons, having an angular acceptance 
between 30 and 100 mrad. Measurements of secondary particle pro- 
duction performed at FNAL in this angular range show that a very 
respectable flux can be expected. 


2783 (BNL—51236, pp 157-160) Touschek lifetime for 
the NSLS free electron laser experiment. Krinsky, S. (Brook- 
haven National Lab., Upton, NY). 1979. 

In Proceedings of the 1979 workshop on beam current limi- 
tations in storage rings, July 16-27, 1979. 

The VUV-Ring of the National Synchrotron Light Source is 
designed to operate at an electron energy of 700 MeV with an 
average current of 1 A distributed in nine bunches. High brightness 
sources of synchrotron radiation are obtained by a lattice design 
yielding a small electron beam emittance, the uncoupled value of 
700 MeV being 9 x 10~* m-rad. Recently there has been interest in 
using the VUV-Ring for an experiment to study the operation of a 
free electron laser. For this purpose it is necessary to operate at an 
energy lower than 700 MeV, say 400 or 500 MeV. A consequence 
of the lower energy is that the emittance will be reduced by a 
factor of 1/3 or 1/2, respectively, relative to the value at 700 MeV. 
Since it is the peak current which determines the laser gain, it is 
hoped to achieve an average current of | A distributed in three 
bunches, the length of a bunch being kept as short as possible. The 
combination of high peak current, small transverse dimensions, and 
low energy lead one to be concerned about the Touschek lifetime. 
In this paper the Touschek lifetime for the free electron laser ex- 
periment is considered. The conclusion is reached that although 
minimizing the electron emittance is appropriate to optimize the 
performance of the ring as a cynchrotron light source, for the free 
electron laser it may be desirable to operate at a lower tune having 
a larger emittance. This increases the Touschek lifetime and does 
not result in a major change of the laser gain. For normal operation 
of the VUV-Ring, the nominal tune values are v/sub x/ = 3.32 and 
v/sub z/ = 1.32. Using the SYNCH program we have found a sat- 
isfactory solution with v/sub x/ = 2.85 and v/sub z/ = 0.85, 
having an emittance twice that of the original tune. 
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2784 (BNL—28546) Fine grained scintillating optical 
fiber hodoscope for use at ISABELLE. Borenstein, S.R.; 
Palmer, R.B.; Strand, R.C. (Brookhaven National Lab., 
Upton, NY (USA)). [nd]. Contract AC02-76CH00016. 4p. 
(CONF-801103—8). NTIS, PC A02/MF AOl1. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

In order to exploit the high event rates at ISABELLE, it 
will be necessary to have fast detection with fine spatial resolution. 
The authors are currently constructing a prototype fine-grained ho- 
doscope, the elements of which are scintillating optical fibers. The 
fibers have been drawn from commercially available plastic scintil- 
lator which has been clad with a thin layer of silicone. So far it has 
been demonstrated with one mm diameter fibers, that with a photo- 
detector at each end, the fibers are more than 99% efficient for 
lengths of about 60 cm. The readout will be accomplished either 
with small diameter photomultiplier tubes or avalanche photodiodes 
used either in the linear or Geiger mode. The program of fiber de- 
velopment and evaluation will be described. In addition an account 
of the progress on the prototype hodoscope will be given. 
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2785 (BNL—28380) Sampling calorimeters in high 
energy physics. Gordon, H.A.; Smith, S.D. (Brookhaven 
National Lab., Upton, NY (USA)). 1980. Contract AC02- 
76CHO00016. 96p. NTIS, PC AOS/MF AOl1. 

Attention is given to sampling calorimeters - those instru- 
ments in which part of the shower is sampled in an active medium 
sandwiched between absorbing layers. A very cursory overview is 
presented of some fundamental aspects of sampling calorimeters. 
First the properties of shower development are described for both 
the electromagnetic and hadronic cases. Then examples of various 
readout schemes are discussed. Finally, some currently promising 
new ideas in calorimetry are described. 


2786 Gammu-ray dosimetry errors with thermolumines- 
cent dose meters. Graham, C.L.; Homann, S.G. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). pp 
335-347 of National and international standardization of ra- 
diation dosimetry. Proceedings of an international sympo- 
sium held by the IAEA in Atlanta, GA, 5-9 December 
1977. Vienna, Austria; IAEA (1978). 

From IAEA symposium on national and international stand- 
ardization of radiation dosimetry; Atlanta, GA, USA (5 Dec 1977). 

Gamma-ray dosimetry errors can occur when thermolu- 
minescence dose meters (TLDs) are irradiated in thin-walled con- 
tainers. An over-response has been observed for LiF TLDs, irradi- 
ated by an isotropic source, of approximately 25% for **Na; 20% 
for Co, and 2% for '*7Cs. The over-response for CaF2 TLDs was 
found to be less than the over-response of LiF TLDs. Under-re- 
sponse errors can occur for TLDs in thin-walled containers irradi- 
ated under narrow-beam geometry conditions because electron 
equilibrium is not established, but this error is well known and is 
not discussed in this paper. The observed over-response is attributa- 
ble to electrons originating in the radiation source holder and the 
surrounding air that are scattered into the TLD material. This 
over-response is less pronounced for '*7Cs gamma rays because few 
scattered electrons have sufficient energy to penetrate the TLD; 
however, for higher energy gamma rays, more electrons can pane- 
trate the TLD, resulting in a greater dose. This effect will also be 
observed with any dose meter that has a small sensitive volume sur- 
rounded by a thin wall. The over-response of a dosimetry film in its 
paper wrapping was measured to be approximately 25% for Co 
gamma rays and 3% for '*’Cs gamma rays, although this would 
rarely introduce an error since film dose meters are usually irradiat- 
ed in a thick-walled badge. This paper presents the measured over- 
responses of various TLD chips for several exposure conditions and 
experimental results which demonstrate the cause of the over-re- 
sponse. 
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2787 (LA-UR—80-3025) Superconducting 
system for a 750 GeV muon spectrometer. Wipf, S.L. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W- 
7405-ENG-36. 4p. (CONF-800980—26). NTIS, PC A02/ 
MF AOl. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

A spectrometer to measure deep inelastic muon scattering 
needs a uniform magnetic field, in an unobstructed space of 0.8 x 
0.8 x 60 m, of 2Tvertical and transverse to the long direction. Out- 
side the field space is an iron shield used for identifying and count- 
ing of muons, for reduction of stray flux, for improving field homo- 
geneity and also for containment of magnetic forces. The magnet is 
composed of 6 m long units. Each unit is assembled by stacking 44 
largely identical sub-units. Each subunit is wound as a flat pancake 
on a window frame 1.7 x 6 m and bent into the required saddle 
shape. Cooling is by circulating two-phase helium through copper 
pipes attached to the subunits; heat transport within windings is 
through solid contact. Operating current at 2kA, is below ‘he full 
stability limit. Half the magnetic forces are contained by cold ten- 
sion struts connecting the two sides of the coil at top and bottom, 
the other half by supports between the center of the winding and 
the warm iron shield. 


2788 (LA-UR—80-3149) Dual germanium detector 
system for the routine assay of low level transuranics in soil. 
Crowell, J.M. (Los Alamos Scientific Lab., NM (USA)). 
1980. Contract W-7405-ENG-36. 1lp. (CONF-801103—6). 
NTIS, PC A02/MF AOi. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

As an outgrowth of previous on soil radioassay, we have de- 
veloped an automated assay system for determining the transuranic 
radionuclide content of soils, with particular interest in Pu. The 
system utilizes two commercial planar intrinsic germanium detec- 
tors in opposition. The large area of the detectors (2100 mm?) and 
the thinness of the detector crystals (7 mm) permit sensitive analysis 
of the L x ray emission region of the transuranics (13 to 21 keV). 
With counting times of 5 hours, we obtain detection limits of < 15 
pCi/g for Pu and < 0.1 pCi/g for ***Am. 


2789 (LA-UR—80-3158) Photoionization detector for 
the detection of xenon light. Anderson, D.F. (Los Alamos 
Scientific Lab., NM (USA)). 1980. Contract W-7405-ENG- 
36. 23p. (CONF-801103—5). NTIS, PC A02/MF AOI. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

A photionization detector is described with a high quantum 
efficiency at wavelengths shorter than about 2000 A. This instru- 
ment, coupled to a xenon gas scintillation proportional counter has 
an energy resolution of 9.5% FWHM at 6 keV. The vapor pressure 
and absorption coefficient of TMAE are measured and the pros- 
pects of an imaging gas scintillation proportional counter are dis- 
cussed. 


2790 Dependence of the anti W-value on the atomic 
number of heavy ions. Varma, M.N.; Baum, J.W. (Brookha- 
ven National Lab., Upton, NY (USA)). pp 65-7! of National 
and international standardization of radiation dosimetry. 
Proceedings of an international symposium held by the 
IAEA in Atlanta, GA, 5-9 December 1977. Vienna, Austria; 
IAEA (1978). 

From IAEA symposium on national and international stand- 
ardization of radiation dosimetry; Atlanta, GA, USA (5 Dec 1977). 

Anti W-values (the average energy required to form an ion 
pair) were determined for *°Cl ions in nitrogen and tissue-equiva- 
lent gas. These values were compared with previously reported anti 
W-values for oxygen ions and alpha particles in the same media. 
This comparison was made at two specific values of energy per 
atomic mass unit (u) of the incident ions. At an energy of 2.57 
MeV/u, the comparison shows that anti W is 12% and 10% higher 
for oxygen ions in tissue-equivalent and nitrogen gas, respectively, 
relative to the alpha particle anti W. At an energy of 0.77 MeV/u, 
a similar comparison shows that anti W is 20% higher for **C} ions 
and 10% higher for '®O ions in tissue-equivalent gas; and 12% and 
10% higher, respectively, in nitrogen gas, relative to the alpha par- 
ticle anti W. These results indicate that anti W-values depend not 
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only on the energy per atomic mass unit of heavy ions but also on 
their charge. 


2791 (PNL—3546) Magnetic field dosimeter develop- 
ment. Lemon, D.K.; Skorpik, J.R.; Eick, J.L. (Battelle Pa- 
cific Northwest Labs., Richland, WA (USA)). Sep 1980. 
Contract AC06-76RL01830. 3lp. NTIS, PC A03/MF AOI. 

In recent years there has been increased concern over poten- 
tial health hazards related to exposure of personnel to magnetic 
fields. If exposure standards are to be established, then a means for 
measuring magnetic field dose must be available. To meet this need, 
the Department of Energy has funded development of prototype 
dosimeters at the Battelle Pacific Northwest Laboratory. This 
manual reviews the principle of operation of the dosimeter and also 
contains step-by-step instructions for its operation. 


2792 (SAND—80-1414C) Pulsed neutron generator for 
mass flow measurement using the pulsed neutron activation 
technique. Rochau, G.E.; Hornsby, D.R.; Mareda, J.F.; 
Riggan, W.C. (Sandia National Labs., Albuquerque, NM 
(USA)). 1980. Contract AC04-76DP00789. 6p. (CONF- 
801111—3). NTIS, PC A02/MF AO1. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

A high-output, transportable neutron generator has been de- 
veloped to measure mass flow velocities in reactor safety tests using 
the Pulsed Neutron Activation (PNA) Technique. The PNA gener- 
ator produces >10'° 14 MeV D-T neutrons in a 1.2 millisecond 
pulse. The Millisecond Pulse (MSP) Neutron Tube, developed for 
this application, has an expected operational life of 1000 pulses, and 
it limits the generator pulse repetition rate to 12 pulses/minute. A 
semiconductor neutron detector is included in the generator pack- 
age to monitor the neutron output. The control unit, which can be 
operated manually or remotely, also contains a digital display with 
a BCD output for the neutron monitor information. The digital 
logic of the unit controls the safety interlocks and rejects transient 
signals which could accidently fire the generator. 


2793 Ultra-fast detectors for laser fusion diagnostics. 
Lyons, P.B.; Tan, T.H.; Williams, A.H. (Los Alamos Scien- 
tific Lab., NM (USA)); Hocker, L.P.; Zagarino, P.A. (EG 
and G, Inc., Goleta, CA (USA)); Simmons, D. (EG and G, 
Inc., Las Vegas, NV (USA)). Nucl. Instrum. Methods; 171: 
No. 3, 459-464(May 1980). 

An ultra-high speed detector with sub-nanosecond time reso- 
lution was developed to diagnose many short-time-interval phenom- 
ena, particularly those occurring in laser-matter interaction. The de- 
tector consists of a quenched plastic scintillator that is coupled to a 
microchannel plate photomultiplier. Full characterization of the de- 
tector components and sample data from measurements are de- 
scribed. 


2794 Sampling grid scintillator: A new absolutely cali- 
brated intensity monitor for intense high energy charged par- 
ticle beams. Holley, W.R.; Schnurmacher, G.L.; Zingher, 
A.R. (California Univ., Berkeley (USA). Lawrence Berke- 
- Lab.). Nucl. Instrum. Methods; 171: No. 1, 11-17(Apr 
1980). 

We have developed and tested a novel detector to accurate- 
ly measure the absolute flux of charged particles in an intense high 
energy charged particle beam. The detector consists of a square 
grid of small scintillation fibers, embedded in a transparent acrylic 
matrix, coupled to two photomultiplier tubes. When charged parti- 
cles traverse the detector, a well defined fraction of them produce 
counts. The regular spatial sampling grid makes the corresponding 
sampling error extremely small. We have demonstrated that this de- 
tector can measure the absolute intensity of a beam 35 times too 
intense for an equivalent solid scintillator, and can readily yield 1% 
accuracy with only routine effort. 
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2795 Multi-technique characterization of neutron fields 
from moderated ***Cf and 7°*PuRe sources. Griffith, R.V.; 
Slaughter, D.R.; Patterson, H.W.; Beach, J.L.; Frank, E.G.; 
Rueppel, D.W.; Fisher, J.C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). pp 167-188 of National 
and international standardization of radiation dosimetry. 
Proceedings of an international symposium held by the 
IAEA in Atlanta, GA, 5-9 December 1977. Vienna, Austria; 
IAEA (1978). 

From IAEA symposium on national and international stand- 
ardization of radiation dosimetry; Atlanta, GA, USA (5 Dec 1977). 

At LRL, **Cf and ***PuBe neutron sources are used for 
calibrating personne] neutron dose meters and neutron monitors. 
Sources with emission rates of approximately 2x10° and 2x107 n.s~}, 
were calibrated by the US National Bureau of Standards. Sources 
are transferred into a concrete calibration cell through a pneumatic 
system. Calibrations is made without source moderation, or with 
spherical moderators of aluminium, polyethylene, water or deuter- 
ium oxide placed over the end of the pneumatic irradiation tube. 
The source is located in the tube at one metre above a false floor in 
the centre of the cell. Nine different moderators are available. 
Techniques are used to characterize the neutron fields produced by 
each source-moderator configuration to improve the quality of cali- 
brations. Measurements and calculations were made to determine 
neutron flux, kerma rate, neutron spectrum, quality factor, dose 
equivalent rate and linear energy transfer (LET) spectrum. Neutron 
spectra are determined by: calibration using the ANISN discrete 
ordinates transport code, Bonner sphere measurements using the 
LOUHI unfolding code, and measurement with proton recoil 
counters and liquid scintillation detectors. Spectra are folded into 
published energy dependent conversion factors to yield kerma, 
quality factor and dose equivalent values. LET spectra is obtained 
using a tissue-equivalent LET chamber and the GANDALF un- 
folding code. Chamber data are used to determine kerma and qual- 
ity factor. An 80 cm® tissue-equivalent ion chamber and neutron- 
insensitive Geiger counter are used to measure the neutron kerma. 
Results are presented and compared. Comparisons are made with 
results obtained from conventional health physics instrumentation 
such as moderated rem counters. 


4403 Miscellaneous Instruments 


REFER ALSO TO CITATION(S) 1807, 1808, 1838, 2408, 2891 


2796 (LBL—9554) Dosimetry, instrumentation and ex- 
posure chambers for dc magnetic field studies. Tenforde, T.S. 
(California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Mar 1979. Contract W-7405-ENG-48. 70p. NTIS, PC 
A04/MF AOl1. 

The principal objective of this report is to describe in detail 
an exposure chamber that was developed at the Lawrence Berkeley 
Laboratory for automated, noninvasive studies of rodent physiol- 
ogy during exposure to high DC magnetic fields. A second objec- 
tive is to discuss some of the unique instrumentation problems that 
must be overcome in order to record bioelectric signals from labo- 
ratory animals in the presence of a magnetic field. Finally, a de- 
scription will be given of the various dosimetry techniques that can 
be employed for quantitation of magnetic field strength. 


2797 (MLM—2771) Ultrasonic technique for detection 
of liquids in copper tubing process lines. Dudley, W.A. 
(Mound Lab., Miamisburg, OH (USA)). 17 Oct 1980. Con- 
tract AC04-76DP00053. 14p. NTIS, PC A02/MF AOl. 

An ultrasonic pulse-echo method was developed for semi- 
quantitative measurement of liquid levels in copper tubing. This ul- 
trasonic approach is of particular value when used as a pre-mainte- 
nance diagnostic tool in repairing process lines containing hazard- 
ous liquids. The inspection technique developed and its application 
are reported. 


2798 (SAND—80-2099) Pressure sensitivity of a GaAs 
FET oscillator. Kiehl, R.A. (Sandia National Labs., Albu- 
uerque, NM (USA)). Oct 1980. Contract AC04- 
6DP00789. 25p. NTIS, PC A02/MF AOl1. 
Preliminary experimental results on the effect of hydrostatic 
pressure on the frequency of a GaAs FET microwave oscillator are 
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presented. The oscillator is a common-source configuration in 
which the output-circuit reactance is determined by the inductance 
and capacitance of the pressure system test fixture. Pressure sensi- 
tivities of -1.2 and -0.35 %/kbar are observed at 0 and 10 kbar, re- 
spectively. An examination is made of the various physical mecha- 
nisms which could account for the observed frequency shifts. Sug- 
gestions are made for utilizing the sensitivity of such an oscillator 
configuration for developing highly sensitive pressure transducers. 


2799 (UCRL—84460) Automatic pneumatic source-con- 

trol system for positioning gamma and neutron calibration 

sources. Hunt, G.F. (California Univ., Livermore (USA). 

Lawrence Livermore National Lab.). 17 Oct 1980. Contract 

a 3p. (CONF-801103—4). NTIS, PC A02/ 
AOl. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

A microcomputer-based source-control system was devel- 
oped to move gamma and neutron calibration sources into position 
for sample irradiation. In addition to monitoring interlocks and 
system status, the computer calculates for gamma sources the time 
required for a requested exposure at a specified distance. All system 
use data is stored, and monthly reports are generated. 


2800 Possible uses of the Fastbus in medium energy 
physics. Perry, D.G. Alamos Scientific Lab., NM 
(USA). Meson Physics Facility). Nucl. Phys., A; 335: No. 1/ 
2, 579-583(Feb 1980). 

From 8. international conference on high energy physics and 
nuclear structure with the kaon workshop (ICOHEPANS-8); Van- 
couver, Canada (13 - 17 Aug 1979). 

The Fastbus is a high-speed data-acquisition bus currently 
being developed by the NIM-CAMAC Committee of the National 
Bureau of Standards. The major features of the Fastbus will be re- 
viewed and evaluated with respect to possible uses in medium- 
energy physics experiments. 


2801 (RFP—3076) Modification of a Dionex Model 14 
Ion Chromatograph to permit analyzing radioactively con- 
taminated samples. Sironen, R.J. (Rockwell International 
Corp., Golden, CO (USA). Rocky Flats Plant). [nd]. Con- 
tract AC04-76DP03533. Sp. NTIS, PC A02/MF AOl. 

The Production Support Laboratory of the Rocky Flats 
Plant has recently placed a Dionex Model 14 Ion Chromatograph 
into service and has used it to a limited extent for analyzing certain 
non-radioactively contaminated samples for multiple anions and ca- 
tions. We are far more likely, however, to be asked to analyze for 
anions or cations in samples containing radioactive contaminants, 
usually plutonium. We have typically done such analyses by specif- 
ic ion and colorimetric methods. These methods, or course, are 
quite time consuming and often subject to interferences. Ion Chro- 
matography provides a means to accomplish such multiple analyses 
in a minimum of time and with little concern about matrix effects. 
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2802 (LA-UR—80-3085) Remote inverse geometry 
NMR. Jackson, J.A.; Cooper, R.K.; Burnett, L.J.; Harmon, 
J.F. (Los Alamos Scientific Lab., NM (USA)). 1980. Con- 
tract W-7405-ENG-36. 4p. (CONF-800879—1). NTIS, PC 
A02/MF AOl. 

From ISMAR-AMPERE conference; Delft, Netherlands 
(Aug 1980). 

A toroidal, homogeneous, radial magnetic field can be pro- 
duced near the midplane between two coils arranged coaxially so 
that their fields oppose in the middle region. Possible applications 
are in well logging, process monitoring and biomedical imaging. 
(DLC) 


2803 Apparatus for installing condition-sensing means in 
subterranean earth formations. Shuck, L.Z. (to Dept. of 
Energy). US Patent Application 101,370. 7 Dec 1979. 14p. 

The present invention is directed to an apparatus for install- 
ing strain gages or other sensors-transducers in wellbores penetrat- 
ing subterranean earth formations. The subject apparatus comprises 
an assembly which is lowered into the wellbore, secured in place, 
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and then actuated to sequentially clean the wellbore or casing sur- 
face at a selected location with suitable solvents, etchants and neu- 
tralizers, grind the surface to a relatively smooth finish, apply an 
adhesive to the surface, and attach the strain gages or the like to 
the adhesive-bearing surface. After installing the condition-sensing 
gages to casing or earth formation the assembly is withdrawn from 
the wellbore leaving the sensing gages securely attached to the 
casing or the subterranean earth formation. 


45 EXPLOSIONS AND EXPLOSIVES 
4501 Chemical 


2804 (MHSMP-—80-49) Assembly and implementation 
of a velocity interferometer. Meyer, T.O. (Mason and 


Hanger-Silas Mason Co., Inc., Amarillo, TX (USA)). Oct 
1980. Contract AC04-76DP00487. 13p. NTIS, PC A02/MF 
AOl. 


A Velocity Interferometry System for Any Reflector 
(VISAR) has been assembled and used for measurement of flyer ve- 
locity in association with explosive initiation sensitivity tests. The 
approximately-linear relationship between flyer velocity and bridge 
burst current is shown. The measured separation between a flyer’s 
rest position and a flash plate is compared to the displacement at 
impact calculated from motion parameters. 


2805 (MHSMP—80-54) Skid sensitivity of as-pressed 
LX-10-1 and PBX-9501. Crutchmer, J.A. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, TX (USA)). Nov 
1980. Contract AC04-76DP00487. 7p. NTIS, PC A02/MF 
AOl. 

The skid sensitivities of as-pressed LX-10-1 and PBX 9501 
were determined. Both materials were found to be more sensitive in 
the as-pressed condition than standard machined hemispheres. A 
modified billet configuration (boss offset from pole position) was 
used for the as-pressed tests. 


2806 (MHSMP—80-59) Titrimetric determination of 
water in TATB using Karl Fischer reagent. Sandoval, J. 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, TX 
(USA)). Nov 1980. Contract AC04-76DP00487. 12p. NTIS, 
PC A02/MF AOl1. 

The feasibility of utilizing the Karl Fischer analytical tech- 
nique for moisture determination in nonsoluble materials was evalu- 
ated as a tool for moisture determination in TATB. 


2807 (MHSMP—80-61) Compositional analysis of RX- 
26-AF - a TATB/HMX/Estane PBX. Schaffer, C.L. (Mason 
and Hanger-Silas Mason Co., Inc., Amarillo, TX (USA)). 
Nov 1980. Contract AC04-76DP00487. 7p. NTIS, PC A02/ 
MF AOl. 

A compositional analysis technique for RX-26-AF, a TATB/ 
HMX/Estane formulation, was developed. The HMX and Estane 
liquid chromatographic analyses were made on a Li Chrosorb SI-60 
column (25 cm) using tetrahydrofuran as the mobile phase and UV 
detector for quantitation. The TATB percentage was obtained by a 
gravimetric method. 


4502 Nuclear 


2808 (AD-A—080228) Exercise Desert Rock VI. Oper- 
ation Order Number 5. (Exercise Desert Rock, Las Vegas, 
NV (USA)). Mar 1955. 42p. NTIS, PC A03/MF AO1. 

Atomic Energy Commission will detonate an Atomic missile 
D-Day, H-Hour, which approximately 450 US Army personnel will 
observe, and 109 US Army personnel will participate to test equip- 
ment and training doctrine. Headquarters Exercise Desert Rock VI 
will conduct Exercise Desert Rock VI-2, Shot APPLE, Area T-4, 
D-Day, H-Hour, at the Nevada Test Site to: (1) Indoctrinate ob- 
servers with the actual detonation of an atomic device; (2) Provide 
instruction and experience for individual protection against nuclear 
radiation and blast effects; (3) Obtain information, test equipment 
and train operators for F.A. observation Bns; (4) Instruct personnel 
and test training doctrine for 6th Army Defense Teams. 
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2809 (AD-A—080229) Exercise Desert Rock VI. Oper- 
ation Order Number 1. (Exercise Desert Rock, Las Vegas, 
NV (USA)). Feb 1955. 47p. NTIS, PC A03/MF AO1. 

Situation: Atomic Energy Commission will detonate an 
atomic missile D-Day, H-Hour, which approximately 960 Armed 
Forces personnel composed of 460 officer observers and 500 perma- 
nent party will observe, and 109 US Army personnel will partici- 
pate to test equipment and training doctrine. Mission: Headquarters 
Exercise Desert Rock VI will conduct Exercise Desert Rock VI-1, 
Shot TURK, AREA T-2, D-Day, H-Hour, at the Nevada Test Site 
to indoctrinate observers with the actual detonation of an atomic 
device. 


2810 (AD-A—080230) Exercise Desert Rock. VI. Oper- 
ation Order Number 3. (Exercise Desert Rock, Las Vegas, 
NV (USA)). Feb 1955. 10p. NTIS, PC A02/MF AO1. 

Situation: Atomic Energy Commission will detonate an 
Atomic Missile D-Day, H-Hour, which approximately 168 Armed 
Forces personnel will observe, and 109 US Army personnel will 
participate to test equipment and training doctrine. Mission: Head- 
quarters Exercise Desert Rock VI will conduct Exercise Desert 
Rock VI, Shot MOTH, Area T-3, D-Day, H-Hour, at the Nevada 
Test Site to indoctrinate observers with the actual detonation of an 
atomic device, and provide instructions and experience for individ- 
ual protection against nuclear radiation and blast effects; obtain in- 
formation, test equipment and train operators for F.A. Observation 
Battalions; and instruct personnel and test training doctrine for 6th 
Army CBR Defense Teams. 


2811 (AD-A—080231) Exercise Desert Rock VI. Oper- 
ation Order Number 6. (Exercise Desert Rock, Las Vegas, 
NV (USA)). Mar 1955. 19p. NTIS, PC A02/MF AOI. 

The Atomic Energy Commission will detonate an atomic 
missile D-Day, H-Hour, which approximately 427 USAF and 
Marine Corps personnel, 250 US Army and Navy personnel will 
observe. 85 personnel from the Artillery School will test equipment 
and doctrine. 1,950 personnel of 3d Marine Corps Provisional 
Atomic Exercise Brigade (see Marine Operation Order 1-55) will 
participate to test equipment and training doctrine. 


2812 (AD-A—080232) Exercise Desert Rock VI. Oper- 
ation Oder Number 7. (Exercise Desert Rock, Las Vegas, 
NV (USA)). Mar 1955. 1lp. NTIS, PC A02/MF AO1. 

The Headquarters, Exercise Desert Rock VI, will conduct 
Exercise Desert Rock VI-3, Shot ESS, area T-10, D-Day, H-Hour 
at the Nevada Test Site to: (a). Indoctrinate observers with the 
actual detonation of an atomic device. (b). Provide instruction and 
experience for individual protection against nuclear radiation and 
blast effects. 


2813 (AD-A—080233) Exercise Desert Rock VI. Oper- 
ation Order Number 8. (Exercise Desert Rock, Las Vegas, 
NV (USA)). Apr 1955. 1lp. NTIS, PC A02/MF AOl. 

The Headquarters, Exercise Desert Rock VI, will conduct 
shot MET, area Frenchman Flat, D-Day, H-Hour, at the Nevada 
Test Site to: (a) Indoctrinate observers with the actual detonation 
of an atomic device. (b) Obtain information, test equipment and 
train operators for FA Observation Battalion. 


2814 (AD-A—080234) Exercise Desert Rock VI. Oper- 
ation Order Number 9. (Exercise Desert Rock, Las Vegas, 
NV (USA)). 20 Apr 1955. 54p. NTIS, PC A04/MF AO1. 

The Atomic Energy Commission will detonate an atomic 
device D-Day, H-Hour, which approximately 1,072 US Army, 170 
USAF, 70 USN, 30 USHC, 65 AFSWP and 12 US Army Volun- 
teer Observers, will observe, and 1.095 US Army and 57 Canadian 
Army Personnel will participate. 


2815 (AD-A—080235) Exercise Desert Rock VI. Ar- 
mored Task Force. Report of Test. Parts 1 through 3. Final 
report. (Exercise Desert Rock, Las Vegas, NV (USA)). 1 
Aug 1955. 49p. NTIS, PC A03/MF AOI. 

This final report is divided into three parts: PART I - Intro- 
duction; PART II - Atomic Test; PART III - Special Tests. For a 
detailed discussion of the test see: (1) PART I, which contains the 
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purpose and objective of the exercise and the sequence of events. 
(2) PART II, which discusses the participation of the armored task 
force in the atomic detonation at the Nevada Proving Grounds. (3) 
PART III, in which special tests conducted in conjunction with the 
atomic test are discussed. These tests include Army aviation; the 
chemical test; the overland march and communications. 


2816 (AD-A—080236) Exercise Desert Rock VII and 
VIII. After action reports. Operation Plumbbob. Army, Camp 
Desert Rock. (Exercise Desert Rock, Las Vegas, NV 
(USA)). 1957. 127p. NTIS, PC A07/MF AOI1. 

CONTENTS: S-4; P and C; Food Service; Medical; Chemi- 
cal and Rad-Safe; 50th Chemical Platoon (Service); Engineer; 
Quartermaster; Signal; Ordnance Transportation; Billeting Plan 
CDR (Permanent party, observers, Troop test units). 


2817 (AD-A—080237) Exercise Desert Rock VI. Ar- 
mored task force, detailed plan of test. Parts 1 through 7. 
(Exercise Desert Rock, Las Vegas, NV (USA)). 1955. 95p. 
NTIS, PC A05/MF AOI. 

Partial Contents: (I) Movement of Task Force Elements - Ft 
Hood, Texas to Camp Irwin, California. (2) Training Schedules at 
Camp Irwin; (3) Tactical March from Camp Irwin to Test Site; (4) 
Atomic Test; (5) Operation Order; (6) Chemical Test; (7) Move- 
ment of Task Force Elements - Camp Irwin, California to Fort 
Hood, Texas; (8) Outline of Report. 


2818 (AD-A—080252) Exercise Desert Rock VII and 
VIII, Operation Order Number 10. Army, Camp Desert 
Rock, Nevada. (Exercise Desert Rock, Las Vegas, NV 
(USA)). 10 Jul 1957. 13p. NTIS, PC A02/MF AO1. 

The Atomic Energy Commission detonates an atomic device 
(PASCAL-A) at H-hour on D-day. After the shot Ordnance and 
Signal field tests will be performed. Hq, Exercise Desert Rock VII 
and VIII, supervises and coordinates Desert Rock Army participa- 
tion in shot PASCAL-A in area U-3d in the NEVADA TEST 
SITE commencing at H-hour on D-day to: locate atomic burst 
horizontally; determine height of burst and yield; and predict and 
monitor radioactive fallout pattern (Project 50.8). Personnel from 
Project 50.8 will participate in shot PASCAL-A. Project 50.8 will 
operate radar, sound and IR detector equipment from approved 
sites. 


2819 (AD-A—080255) Exercise Desert Rock VII, 
Movement Order Number 1 thru 3. Army, Camp Desert 
Rock, Nevada. (Exercise Desert Rock, Las Vegas, NV 
(USA)). 1957. 10p. NTIS, PC A02/MF AO!. 

Effective 1 May 57, Headquarters Exercise Director, Exer- 
cise Desert Rock Vii (Provisional), less personnel and equipment, is 
moved from Camp Irwin, California to Camp Desert Rock, 
Nevada. 


2820 (AD-A—080256) Exercise Desert Rock letter 
orders. Army, Camp Desert Rock, Nevada. (Exercise Desert 
Rock, Las Vegas, NV (USA)). 1 Aug 1957. 59p. NTIS, PC 
A04/MF AOl1. 


No abstract available. 


2821 (AD-A—080257) Exercise Desert Rock, staff 
memorandums. Army, Camp Desert Rock, Nevada. (Exercise 
Desert Rock, Las Vegas, NV (USA)). 1957. 29p. NTIS, PC 
A03/MF AOl1. 


No abstract available. 


2822 (AD-A—080258) Exercise Desert Rock, General 
Orders 2 thru 16, Army, Camp Desert Rock, Nevada. (Exer- 
cise Desert Rock, Las Vegas, NV (USA)). 1957. 18p. NTIS, 
PC A02/MF AOl1. 


No abstract available. 


2823 (AD-A—080273) Continental atomic tests ‘Oper- 
ation Plumbbob’ summer 1957. (USAEC Nevada Test Site, 
Las Vegas). 1957. 38p. NTIS, PC A03/MF AOl1. 

Partial Contents: Nuclear Testing in Nevada; Safety; Secu- 
rity; and Southern Nevada. 


50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5001 Basic Studies 


2824 (PB—80-149867) Project RIO BLANCO, low-rise 
building damage study. Scholl, R.E. (URS/John A. Blume 
and Associates, Engineers, San Francisco, CA (USA)). Dec 
1975. 56p. NTIS, PC AA04/MF AO1. 

Ground motion and damage data from selected towns sur- 
rounding the RIO BLANCO underground nuclear explosion gas 
stimulation experiment were collected for the purpose of investigat- 
ing motion-damage relationships for low-rise buildings. The statisti- 
cally determined motion-damage relationships are given in terms of 
incidence of complaints (complaint ratio), incidence of damage 
(damage ratio), and d cost (d ge factor). The principal 
purpose for conducting the study was to determine the validity of 
previously determined motion-damage relationships in the threshold 
damage range of ground motion. Results of the study verify the 
previously determined complaint ratio and damage ratio statistics 
but indicate that damage factors determined from the RIO 
BLANCO study are slightly lower than those determined from pre- 
vious underground nuclear explosions. 





4503 Explosion Detection 


2825 (PB—80-806359) Seismic detection: nuclear events. 
Volume 4. March, 1978-February, 1980 (citations from the 
NTIS Data Base). Report for Mar 78-Feb 80. Habercom, 
G.E. Jr. (National Technical Information Service, Spring- 
field, VA (USA)). Mar 1980. 98p. NTIS PC NO1/MF NO1. 

Methods of seismic detection of nuclear events are investi- 
gated in the Government sponsored research reports. Data acquisi- 
tion techniques, data processing, and data collection sources are re- 
viewed. (This updated bibliography contains 91 abstracts, 44 of 
which are new entries to the previous edition.) 


50 ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


5001 Basic Studies 


2826 (CONF-8010106—4) Statistical analysis of atmos- 
pheric dispersion parameters from Karlsruhe, Federal Repub- 
lic of Germany: an application of TEDPED. Miller, C.W.; 
Fields, D.E. (Oak Ridge National Lab., TN (USA)). 1980. 
Contract W-7405-ENG-26. 15p. NTIS, PC A02/MF AOI. 

From Annual meeting of the Association for Computing Ma- 
chines; Nashville, TN, USA (27 Oct 1980). 

The model often used to estimate atmospheric concentra- 
tions of pollutants is the Gaussian plume model. Two critical pa- 
rameters in this model are the crosswind and vertical standard devi- 
ations of the concentrations in the plume, o-/sub y/ and o/sub 2/, 
respectively. The computer program TEDPED has been used to 
perform a statistical analysis of a limited number of values of o-/sub 
y/ and o/sub z/ based on air concentration measurements taken at 
Karlsruhe, Federal Republic of Germany. It was found that o/sub 
y/ and o/sub z/ are associated with a range of values rather than a 
single, unique value for each combination of atmospheric stability 
category and downwind distance considered. The ratio of the high 
to low value of this range was most often near 2, but in a limited 
number of cases it was 10 or higher. These results also indicate that 
the atmospheric stability classification methods used in the Karls- 
ruhe study do not necessarily result in stratification of these data 
for short-term (= 30 min) releases into unique sets of o-/sub y/ and 
a/sub z/ and values for each individual stability category. These 
results have direct implications for estimates of the uncertainty as- 
sociated with predictions of the impact on man of various pollut- 
ants released to the atmosphere. 


2827 (PB—80-148299) Synoptic meteorology and air 
quality patterns in the St. Louis RAPS program. Final report. 
Robinson, E.; Boyle, R.J. (Washington State Univ., Pullman 
(USA)). Jan 1980. 98p. NTIS PC MF AO1. 

An objective, statistical synoptic weather map classification 
scheme developed by Lund to stratify map patterns for further 
study was used to type regional weather patterns. The investigation 
extended over a 500-mile radius of the greater St. Louis area and 
was intended for subsequent application to air pollution studies. 





50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
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This analysis correlated sea level pressure data at 21 selected Na- 
tional Weather Service stations at a specified time on a given day, 
with sea level pressures for these same stations on each of the other 
days in the four-year period 1973 through 1976. To illustrate the 
potential usefulness of this method to air quality and synoptic 
weather relationships, a preliminary comparison of the weather 
typing system to suspended particles and carbon monoxide concen- 
trations was also made. 


2828 (PNL-SA—8793) Average storm duration and sea- 
sonal precipitation rates for the northeast sector of the United 
States. Thorp, J.M.; Scott, B.C. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Aug 1980. Contract AC06- 
76RLO1830. 13p. (CONF-800814—29). NTIS, PC A02/MF 
AOl. 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; San Francisco, CA, 


USA (24 Aug 1980). 

Regional and seasonal averages of storm duration and pre- 
cipitation rates for the northeast sector of the United States are 
needed as input variables in models aimed at describing precipita- 
tion processes relating to acid rain and other problems. Hourly pre- 
cipitation data for 78 first order weather stations for four summer 
months and three winter months were used to calculate the region- 
al average storm duration and average precipitation rates over the 
19 northeastern states north of 36°N latitude and east of 92°W lon- 
gitude. Average storm duration for summer (June-August), and 
winter (December-February) seasons are calculated based on a 
scheme that allows a period of up to three dry hours in summer 
storms, and up to six dry hours in winter storms to be included as 
part of the same storm. Thus, each storm consists of one or more 
precipitation periods or events. The arithmetic mean of event pre- 
cipitation rates was used to determine the average precipitation 
rates for summer and winter season storms. The data suggest a pre- 
ferred summer storm time duration of about three hours and a pre- 
ferred winter storm time scale of about 26 hours. The summer 
storms typically consist of one rain event lasting about three hours 
with rain rates averaging 2.5 mm h~'. The 26 hour winter storm 
averages about three precipitation periods (or rain bands). Each 
period lasts about six hours and has an average precipitation rate of 
0.9 mm h7'. 


5002 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 1863, 1868, 2408, 2826, 2882, 2910, 3021, 
3030 


2829 (CONF-800814—10) Plume washout around a 
major coal-fired power plant: results of a single storm event. 
Chen, N.C.J.; Lindberg, S.E.; Saylor, R.E. (Oak Ridge Na- 
tional Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 
7p. NTIS, PC A02/MF AO1. 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; San Francisco, CA, 
USA (24 Aug 1980). 

Statistical analysis of precipitation chemistry from a 0.67-cm 
rain event in areas upwind and downwind of a 3160 MW coal-fired 
power plant indicated significantly higher sulfate and nitrate deposi- 
tion rates in the target area, but no significant differences in H*, 
NH,"*, or trace metal deposition rates or in concentrations of any 
components between target and control areas. Plume washout of 
sulfate in the target area exhibited a maximum deposition rate ~ 
45% above the mean deposition rate of the control area at a site 12 
km from the stack and for a plume residence time of ~ 1 to 2 h. 
Aerosol washout calculations suggested that ~ 70% of the ob- 
served excess deposition rate of sulfate could be attributed to sul- 
fate aerosol; however, the variability in rainfall intensity makes it 
impossible to ascribe all of the difference in sulfate deposition to 
plume washout alone. 


2830 (CONF-7903123—, pp 50-67) Environmental con- 
straint and energy conservation in the Japanese iron and steel 
industry. Uchida, T. (Nippon Steel Corp., Tokyo, Japan). 
1980. 

From International congress on materials aspects of world 
energy needs; Reston, VA, USA (26 Mar 1979). 
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The history of environmental pollution and regulation in 
Japan is reviewed. To conform to the pollution standards, the steel 
industry has reduced sulfur oxides emission by using low-sulfur raw 
materials and fuels, desulfurizing coke oven gases, and sintering 
plant flue gases. The control of nitrogen oxides emission is the most 
difficult environmental problem facing the steel industry, and thus 
far has not been resolved satisfactorily. Various dusts and soot con- 
trol systems have reduced emission levels to 20% of the 1970 level. 
Water pollution control measures have been made possible the 
sharp reduction of pollutants discharged by the steel industry. Steps 
taken to promote energy conservation in the steel industry are dis- 
cussed. (JGB) 


2831 (COO—4501-4) Sources of ozone and sulfate in 
northeastern United States. Annual progress report. Husain, 
L. (New York State Dept. of Health, Albany (USA); Health 
Research, Inc., Albany, NY (USA)). 30 Jun 1980. Contract 
AS02-77EV04501. 225p. NTIS, PC Al0/MF AOl1. 

Ozone observed at Whiteface Mountain, NY, may be de- 
rived from the stratosphere, photochemical production from pollut- 
ant NO/sub x/ and hydrocarbons emitted in urban/industrial areas, 
with subsequent transport of O; to Whiteface Mountain, and/or 
photochemical production from NO/sub x/ and hyodrocarbons in- 
cluding terpenes, etc., emitted from vegetation in the vicinity of 
Whiteface Mountain. The principal objective of this work was to 
assess ’Be and **P as stratospheric tracers and, if possible, use them 
to quantify stratospheric O3. Other objectives of this program were: 
to study the relationship between O3; and SO,*, use SO, as an 
indicator of photochemical production originating in urban areas, to 
study the long-range transport of pollutants and try to identify 
emission sources and establish daily, monthly, and seasonal vari- 
ations of SO,” and trace elements thus generating a data base to 
study long-term trends. The salient features of this study were the 
first determinations of *Be/Os; ratios in the lower stratosphere and 
upper troposphere and gathering continuous data of radionuclides 
7Be, **P, and **P along with Os, SO,?, and several trace elements. 
Some of the significant accomplishments of this study are: a quanti- 
tative relationships between *Be and Os in the stratosphere was es- 
tablished, and it is applied to estimate stratospheric O3 on a global 
and episodic basis; global 7Be measurements suggest that the strato- 
spheric influx in the northern hemisphere is twice that in the south- 
ern; and, the 7Be/**P ratios yield an average transport time of ~ 7 
days during spring and summer for stratospheric air from tropo- 
pause to Whiteface Mountain, supporting tropopause folding as the 
predominant mechanism of stratospheric-tropospheric exchange 
during spring and summer. (JGB) 


2832 (DOE/EV/02874—70) Estimation of the return 
period for Gumbel processes with applications to air quality 
measures. Technical report No. 36. Galfond, G. (Stanford 
Univ., CA (USA). Dept. of Statistics). Mar 1980. Contract 
AC02-76EV02874. 39p. NTIS, PC A03/MF AOl1. 

The return period for a pollutant concentration to exceed a 
given level is often of interest. For example, the return period for 
exceeding government siandards is a useful measure of long term 
air quality. Or, for medical reasons, one might be interested in the 
return period for exceeding some significant harm level. The report 
examines several estimates of the return period based on extreme 
value theory and illustrates applications to air quality data. 


2833 (ORNL—5688) DUVAS (derivative uv-absorption 
spectrometer): instrument description and operating manual. 
Hawthorne, A.R.; Dougherty, J.M.; Metcalfe, C.E. (Oak 
Ridge National Lab., TN (USA)). Nov 1980. Contract W- 
7405-ENG-26. 128p. NTIS, PC A07/MF AOl. 

DUVAS is a real-time, field-portable spectrometer capable 
of monitoring a variety of aromatic organic vapors and inorganic 
gases at sub-ppM concentrations. The instrument is a prototype, mi- 
crocomputer-controlled, derivative ultraviolet (UV) absorption 
spectrometer (DUVAS) developed primarily for area monitoring at 
coal conversion facilities, although other important occupational 
and environmental monitoring applications for compounds such as 
SO2, NO/sub x/, NHs, and HCHO are also being pursued. 
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2834 (PB—80-131949) Solid sorbent for collecting at- 
mospheric sulfur dioxide. Final report may 75-nov 77. Cotter, 
R.J.; Smith, $.G. Jr. (Union Carbide Corp., Bound Brook, 
NJ (USA)). Dec 1979. Contract EPA-68-02-1782. 44p. 
NTIS, PC A03/MF AOI. 

A solid sorbent for collecting atmospheric SO2 was evaluat- 
ed as part of an overall effort to develop a replacement method for 
the West-Gaeke method presently used to measure 24-hour ambient 
sulfur dioxide concentrations in ambient air. Research showed that 
a solid sorbent, consisting of Puramer S coated open cell polyure- 
thane foam, can be used to fix the quantities of sulfur dioxide that 
would be collected if typical ambient air was filtered for 24 hours 
at 200 cc/min. The method of assaying sulfur dioxide collected by 
the sorbent consisted of controlled thermal desorption of sulfur 
dioxide followed by continuous analysis using a Dohrmann micro- 
coulometric titration system. Troublesome sulfur dioxide decay, oc- 
curing during post collection storage, was primarily the result of 
oxidation. Decay was minimized, to an acceptable level, by proper- 
ly sealing the spent Puramer S collector devices to prevent oxygen 
contamination from contacting the sorbent prior to thermal desorp- 
tion and subsequent assaying. 


2835 (PB—80-132236) Environmental Protection 
Agency performance test methods. parts I and II. (PEDCO- 
Environmental, Inc., Cincinnati, OH (USA)). Aug 1978. 
204p. NTIS, PC A10/MF AOl1. 

This packet is part of a series of emission testing related ma- 
terial that has been supplied to Federal, State and local agencies by 
the Division of Stationary Source Enforcement of the Environmen- 
tal Protection Agency to enable the field enforcement staff to keep 
informed of current methods development and publications. To 
enable the field enforcement staff to develop and maintain a current 
field testing manual, an updated, double spaced, typed version of 
Reference Methods | through 8 (Part 1) and field data sheets (Part 
II) are provided in this packet. Additional material will be provided 
as it is developed and published. 


2836 (PB—80-132384) Mechanisms of photochemical re- 
actions in urban air. Final report 1 Dec 74-30 Nov 78. Pitts, 
J.N. Jr; Darnall, K.; Carter, W.P.L.; Winer, A.M.; Atkin- 
son, R. (California Univ., Riverside (USA)). Nov 1979. 
583p. NTIS, PC A25/MF AO1. 

Results of an environmental chamber study and three basic 
studies pertaining to the chemistry of air pollution are described. 
Results obtained during the last four years of a long-term program 
designed to provide data required for the validation of models for 
chemical transformations in air pollution are presented. A 5800- 
liter, Teflon-coated, evacuable, thermostatted chamber and a 25 
KW xenon arc solar simulator were used for irradiations, under 
simulated atmospheric conditions, of various hydrocarbon-NOx-air 
mixtures. Results from a total of 114 irradiations, employing repre- 
sentative alkanes, olefins, aromatics, and oxygenates, both singly 
and in two or multi-hydrocarbon mixtures, are reported. The ex- 
perimental procedures and analytical methods employed in this 
study and the limitations and uncertainties in the data are discussed. 
The kinetics and mechanism of the gas phase reaction of hydroxyl 
radicals with o-cresol and methoxy benzene were studied. The re- 
actions of O3 with acetylene, methylglyoxal and a series of aroma- 
tic hydrocarbons were also studied. 


2837 (PB—80-137201) Lead and toxic metals in air- 
borne particulates. Final report Apr-Nov 78. Bozzelli, J.W.; 
Kebbekus, B.B. (New Jersey Inst. of Tech., Newark (USA). 
Air Pollution Research Lab.). Oct 1979. 92p. NTIS, PC 
AAOS/MF AOl1. 

This report represents the first phase of a planned multi-year 
investigation of air quality in New Jersey. It details the develop- 
ment of sampling and analytical methodologies and laboratory tech- 
niques in determining the concentrations of selected heavy metals 
in airborne particulates through use of atomic absorption spectros- 
copy. A total of 102 samples were collected in portions of northern 
New Jersey using high volume samplers. Twenty-one of these were 
separated into five fractions by size using cascade impaction sam- 
plers. Samples were analyzed for arsenic, cadmium, lead, manga- 
nese, mercury, nickel and zinc, and data sets for all samples are ap- 
pended to the report. A summary report discussing general levels 
and information regarding the selected metals is also available. 
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2838 (PB—80-137227) Cross-country urban and rural 
measurements of NOx and SO2. Final report. Langan, L.; 
Peache, M.A.; Garbarz, J.J.; Baumgardner, R.E.; Stevens, 
R.K. (Environmental Measurements, Inc., San Francisco, 
CA (USA)). Jan 1980. Contract EPA-68-02-2484. 75p. 
NTIS, PC AA04/MF A011. 

Total sulfur and oxides of nitrogen measurements, gathered 
along two long-distance routes across the United States, are pre- 
sented. Supportive information describing the instrumentation, pro- 
cedures, moving laboratory, and regional meteorological conditions 
are provided. Over 300,000 measurements were made. Points con- 
sisting of ten-measurement averages have been plotted; they are 
also presented in a graphic analysis. This analysis consists of fre- 
quency distribution plots of segments of the trip, for example, 
through rural areas and crossing urban developments. These plots 
provide a means of classification of the degree of pollution present 
and monitored with this moving laboratory technique. The data 
were gathered from Denver, Colorado, to Raleigh, North Carolina, 
in August 1976, and from Los Angeles, California, to Raleigh, 
North Carolina, in November 1976. In November the laboratory 
stopped at six rural locations to record time-averaged data, which 
are also presented. 


2839 (PB—80-137508) Regional air pollution study. 
Carbon dioxide effects on RAMS (Regional Air Monitoring 
System) sulfur monitors. Final report. Hern, D.H. (Rockwell 
International Corp., Creve Coeur, MO (USA). Environmen- 
tal Monitoring and Services Center). Oct 1979. Contract 
EPA-68-02-2093. 42p. NTIS, PC AA03/MF AOl1. 

Effects of carbon dioxide (CO2) content of the air on the re- 
sponse of flame photometric sulfur gas analyzers of two types, the 
Tracor model 270 HA sulfur chromatograph and the Meloy model 
SA 185 total sulfur analyzer, were studied. These analyzers were 
used in the Regional Air Monitoring System (RAMS). For each in- 
strument, measurements were made to determine response to a 
matrix of five CO2 levels and three sulfur dioxide (SO2) levels. 
Measurements were also made of CO2 concentrations in the in- 
fluent to and effluent from heatless air dryers providing zero air for 
calibration at the RAMS stations. 


2840 (PB—80-137912) Organic solvent cleaners - back- 
ground information for proposed standards. Final report. 
(GCA Corp., Bedford, MA (USA). GCA Technology 
Div.). Oct 1979. Contract EPA-68-02-3057. 282p. NTIS, PC 
A13/MF AOl. 

Standards of performance are proposed under authority of 
section 111 of the Clean Air Act to limit the emissions of volatile 
organic compounds (VOC) and trichloroethylene, perchloroethy- 
lene, methylene chloride, 1,1,1-trichloroethane, and 
trichlorotrifluoroethane from new, modified, and reconstructed 
facilities in which solvents are used to clean (degrease) metal, plas- 
tic, fiberglass, or any other type of material. The proposed stand- 
ards would require new, modified, and reconstructed solvent clean- 
ing facilities to use the best system of continuous emission reduc- 
tion, considering costs, nonair quality health and environmental im- 
pacts, and energy impacts. 


2841 (PB—80-139066) Biogenic hydrocarbon contribu- 
tion to the ambient air of selected areas - Tulsa; Great Smoky 
Mountains; Rio Blanco County, Colorado. Research report. 
Arnts, R.R.; Meeks, S.A. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmen- 
tal Sciences Research Lab.). Jan 1980. 43p. NTIS, PC A03/ 
MF AOl. 

Estimates of volatile hydrocarbon emissions to the atmos- 
phere indicate that biogenic sources are much greater on a global 
basis than anthropogenic sources. Many assumptions inherent in 
these estimates, however, introduce a large degree of uncertainty 
about both inventories. A critical review of the literature reveals 
nonmethane hydrocarbons in rural and remote areas consist maiuly 
of anthropogenic species, and are composed of less than 10% bio- 
genically-related compounds (i.e., monoterpenes and isoprene). De- 
spite these results, some investigators continue to invoke ‘natural 
hydrocarbon emissions’ to explain naturally occurring haze, incor- 
rectly identified gas chromatographic peaks, and high concentra- 
tions of total nonmethane hydrocarbons that are measured by indis- 
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criminate (total hydrocarbon-methane) analyzers. In response to the 
suggestion that biogenic emissions are responsible for the high hy- 
drocarbon concentrations described in several reports, the Environ- 
mental Sciences Research Laboratory of the U.S. Environmental 
Protection Agency initiated short-term sampling as a means of vali- 
dation. A limited number of whole-air samples were collected in 
Tedlar bags and analyzed by gas chromatography with flame ion- 
ization detection. The areas of study included: Tulsa, Oklahoma; 
Rio Blanco County, Colorado; and the Great Smoky Mountains in 
Tennessee. Although the tests were of short duration, the results 
suggest monoterpenes and isoprene constitute minor components of 
rural air relative to anthropogenic hydrocarbons. 


2842 (PB—80-140262) Guidance for lowest achievable 
emission rates from 18 major stationary sources of particu- 
late, nitrogen oxides, sulfur dioxide, or volatile organic com- 
pounds. (PEDCO-Environmental, Inc., Cincinnati, OH 
(USA)). Apr 1979. 358p. NTIS, PC A1l6/MF AOl1. 

This document provides guidance to the States for determin- 
ing lowest achievable emission rates (LAER) for 18 major station- 
ary sources of particulate, nitrogen oxides, sulfur dioxide, or vola- 
tile organic compounds. The source categories addressed are sta- 
tionary gas turbines, kraft pulp mills, steel and iron foundries, pe- 
troleum refineries (three sources), fabric coating, industrial boilers, 
primary aluminum plants, bulk gasoline terminals, flat wood coat- 
ing, gasoline and crude oil storage, graphic arts, and the coating of 
automobiles and light trucks, metal furniture and large appliances, 
cans, metal coils, and paper. 


2843 (PB—80-141633) Evaluation of stationary source 
particulate measurement methods. Volume IV. Basic oxygen 
furnaces. Interim Oct 73-Jun 77. Howes, J.E. Jr; Henry, 
W.M.; Pesut, R.N. (Battelle Columbus Labs., OH (USA)). 
Aug 1979. Contract EPA-68-02-0609. 68p. NTIS, PC A04/ 
MF AOl. 

A procedure, EPA Method 5, for sampling and determining 
particulate concentrations in emissions from stationary sources was 
specifically evaluated at basic oxygen furnaces (BOF) equipped 
with wet-scrubbers or electrostatic precipitator (ESP controls. Al- 
though wet-scrubber emissions could potentially present the most 
difficulty since the sampling system must handle a moisture-laden 
gas stream with entrained water droplets, no problems were found 
when using Method 5. Variation of the sampling rate at 0.7 and 1.3 
times isokinetic also did not significantly affect the accuracy of the 
mass measurements. Chemical analyses confirmed that the Method 
5 procedure extracts a representative sample of the BOF/ESP stack 
particulate emissions. The same general chemical composition was 
found on Method 5 filters and in grab samples removed from the 
stack at the sampling point. 


2844 (PB—80-141781) Methods for analyzing inorganic 
compounds in particles emitted from stationary sources. Inter- 
im report Jan 77-Jul 78. Henry, W.M. (Battelle Columbus 
Labs., OH (USA)). Sep 1979. Contract EPA-68-02-2296. 
130p. NTIS, PC A07/MF AOl1. 

The research described was initiated with the objective of 
developing methods to identify and measure inorganic compounds 
in particulate emissions which emanate from sources using or proc- 
essing fossil fuels. An extensive literature review was carried out to 
ascertain prior knowledge on the possible compound forms present 
in these emissions and to review analytical methodologies. Based on 
the findings of the literature review, appropriate methodologies 
were selected for laboratory trial. Concurrent with the method trial 
work, large masses, 20 to 100 grams, of field samples were collect- 
ed representative of a range of both coal and oil-fired fly ashes, and 
the selected methodology development efforts were evaluated on 
these field samples as well as on synthesized samples. Fourier trans- 
form infrared spectroscopy, x-ray diffraction, and chemical phase 
separations and analyses are the methods which have provided the 
most definitive identification of inorganic compounds. The structur- 
al findings by these methods are complemented by complete cation- 
anion chemical determinations. Extensive data on the composition 
of crude oils, coal and ashes are also presented. 
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2845 (PB—80-144439) Statistical analysis of the Los 
Angeles catalyst study data. Ledolter, J.; Tiao, G.C.; 
Graves, S.B.; Hsieh, J.; Hudak, G.B. (Wisconsin Univ., 
Madison (USA). Dept. of Statistics). Oct 1979. Contract 
EPA-68-02-2261. 88p. NTIS, PC AA05/MF AO1. 

This research was initiated to perform statistical analyses of 
the data from the Los Angeles Catalyst Study. The objective is to 
determine the effects of the introduction of the catalytic converter 
upon the atmospheric concentration levels of a number of air pol- 
lutants. This report gives an analysis of the CO, Pb, SO4, 03, NO 
and NO2 data covering the period from June 1974 to November 
1977. Models are built to evaluate the freeway contribution to CO 
and Pb as a function of traffic, windspeed and wind direction. 
These models are used to assess both the time trend in the pollutant 
measurements and the pollution concentrations at points near the 
freeway. Frequency distributions for ambient air quality data near 
freeways are discussed. 


2846 (PB—80-145337) Modeling of buoyant plume dis- 
persion in complex terrain. Final report. Weil, J.C. (Martin 
Marietta Corp., Baltimore, MD (USA). Environmental 
Center). Aug 1979. 102p. NTIS, PC A06/MF AOl1. 

A three-part study was conducted to improve the basis for 
predicting stack plume dispersion in complex terrain. The study in- 
volved developing a mathematical model for a buoyant plume in 
neutral and stably-stratified flows over a two-dimensional hill, test- 
ing the model with wind tunnel experiments under idealized condi- 
tions, and comparing field measurements with wind tunnel simula- 
tions of stack plume dispersion from a ‘real’ source in complex ter- 
rain. The mathematical model consisted of equations describing the 
ambient wind field and equations describing the plume superim- 
posed on the wind. The equations were solved numerically to 
obtain the plume characteristics. A 1:2000 scale wind tunnel model 
of the stacks and terrain at the Westvaco pulp mill (Luke, MD) was 
built to simulate the transport and dispersion of stack SO2 plumes 
about a large nearby hill. 


2847 (PB—80-146301) Status assessment of toxic chemi- 
cals: acrylonitrile. Final report 1 Nov-31 Dec 77. Tierney, 
D.R.; Blackwood, T.R.; Wilkins, G.E. (Monsanto Research 
Corp., Dayton, OH (USA)). Dec 1979. Contract EPA-68- 
03-2550. 43p. NTIS, PC A03/MF AOl1. 

This report identifies the services and effects of environmen- 
tal contamination by acrylonitrile, as well as the health hazards re- 
sulting from such contamination. The present manufacturing proc- 
esses, uses, control technologies, and regulatory actions are de- 
scribed, and areas requiring further study are indicated. 


2848 (PB—80-146319) Status assessment of toxic chemi- 
cals: arsenic. Final report 1 Nov-31 Dec 77. Blackwood, 
T.R.; Archer, S.R.; Corwin, T.K. (Monsanto Research 
Corp., Dayton, OH (USA)). Dec 1979. Contract EPA-68- 
03-2550. 47p. NTIS, PC A03/MF AOl. 

The production, consumption, and uses of arsenic are dealt 
with in this report. Sources of environmental contamination by ar- 
senic are identified and the consequences of such pollution ex- 
plained. Better control methods are needed for both air emissions 
and discharge of arsenic-containing wastewaters. Present control 
technologies are listed as well as areas in which further study is re- 
quired. 


2849 (PB—80-146327) Status assessment of toxic chemi- 
cals: asbestos. Final report 1 Nov-31 Dec 77. Archer, S.R.; 
Blackwood, T.R. (Monsanto Research Corp., Dayton, OH 
(USA)). Dec 1977. Contract EPA-68-03-2550. 33p. NTIS, 
PC A03/MF AOl. 

This report outlines the mining, milling, uses, and health ef- 
fects of asbestos. Its major applications are in asbestos cement prod- 
ucts, floor tiles, electrical equipment, brake linings, and flame resis- 
tant compositions. Impaired human health from industrial exposure 
to asbestos is well known. Additional information is needed on the 
effects of low level asbestos concentrations in air and water. Pres- 
ent control technologies, regulations, and major sources of pollu- 
tion are reported and areas where information is needed are indicat- 
ed. 
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2650 (PB—80-146335) Status assessment of toxic chemi- 
cals: benzene. Final report 1 Nov-31 Dec 77. Ochsner, J.C.; 
Blackwood, T.R.; Zeagler, L.D. (Monsanto Research Corp., 
Dayton, OH (USA)). Dec 1979. Contract EPA-68-03-2540. 
50p. NTIS, PC A03/MF AOl1. 

Benzene is one of the most ubiquitous organic chemicals, 
widely employed as a solvent, as a fuel component, and for the syn- 
thesis of other organic chemicals. This report details the emission of 
benzene from industrial sources and from the largest source of all, 
the operation of motor vehicles. Descriptions of the health hazards 
of benzene exposure are included, and both current and anticipated 
regulations are listed. The report is concluded with recommenda- 
tions of areas for further study. 


2851 (PB—80-146350) Status assessment of toxic chemi- 
cals: cadmium. Final report 1 Nov-31 Dec 77. Tierney, D.R.,; 
Blackwood, T.R.; Willson, R.D. (Monsanto Research Corp., 
Dayton, OH (USA)). Dec 1979. Contract EPA-68-03-2550. 
34p. NTIS, PC A03/MF AOl1. 

The processing, uses, and properties of cadmium are dis- 
cussed in the report. The effects, major sources, and amounts of 
cadmium pollutant are listed, along with the control technology 
currently available. Regulatory actions to deal with the cadmium 
pollution problem are explained, and areas requiring further study 
are identified. 


2852 (PB—80-146368) Status assessment of toxic chemi- 
cals: hexachlorobenzene. Final report 1 Nov-31 Dec 77. 
Blackwood, T.R.; Sipes, T.G. (Monsanto Research Corp., 
Dayton, OH (USA)). Dec 1979. Contract EPA-68-03-2550. 
30p. NTIS, PC A03/MF AO1. 

The properties, production processes, uses, and emission 
sources for hexachlorobenzene are explained in this report. The en- 
vironmental effects, health hazards, and current control technol- 
ogies are discussed. The problems of the longevity of the hexach- 
lorobenzene molecule and past hexachlorobenzene contamination 
are discussed and areas requiring further study are pointed out. 


2853 (PB—80-146376) Status assessment of toxic chemi- 
cals: lead. Final report 1 Nov-31 Dec 77. Tierney, D.R.; 
Blackwood, T.R.; Briggs, T.M. (Monsanto Research Corp., 
Dayton, OH (USA)). Dec 1979. Contract EPA-68-03-2550. 
48p. NTIS, PC A03/MF AOI. 

The uses of lead and the sources of lead pollution (both nat- 
ural and man-made) are identified. Long-range projections concern- 
ing the lead usage are made and proposed new emissions standards 
are examined. The current control technology is explained and 
areas for future study are delineated in the report. 


2854 (PB—80-146384) Status assessment of toxic chemi- 
cals: mercury. Final report 1 Nov-31 Dec 77. Tierney, D.R.; 
Blackwood, T.R.; Briggs, T.M. (Monsanto Research Corp., 
Dayton, OH (USA)). Dec 1979. Contract EPA-68-03-2550. 
37p. NTIS, PC A03/MF AOI. 

This report lists the properties, production sources, amounts, 
and uses of mercury. Mercury pollution figures, sources, health ef- 
fects, environmental significance, and control technologies are 
cited. Areas are listed where information is lacking or further study 
is required. 


2855 (PB—80-146400) Status assessment of toxic chemi- 
cals: polybrominated biphenyls. Final report 1 Nov-31 Dec 77. 
Archer, S.R.; Blackwood, T.R.; Collins, C.S. (Monsanto 
Research Corp., Dayton, OH (USA)). Dec 1979. Contract 
EPA-68-03-2550. 33p. NTIS, PC A03/MF AOl1. 

The properties, uses, production processes and history of po- 
lybrominated biphenyls are dealt with in this report. The health and 
environmental hazards associated with polybrominated biphenyls 
are examined. Although no longer produced in large quantities, 
regulatory action is necessary for the clean-up of residues and for 
the control of any further production and use. 
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2856 (PB—80-146418) Status assessment of toxic chemi- 
cals: polynucizar aromatic hydrocarbons. Final report 1 Nov- 
31 Dec 77. Archer, S.R.; Blackwood, T.R.; Wilkins, G.E. 
(Monsanto Research Corp., Dayton, OH (USA)). Dec 1979. 
Contract EPA-68-03-2550. 48p. NTIS, PC A03/MF AOl1. 
This report identifies the origins, applications, environmental 
effects, and health effects of polynuclear aromatic hydrocarbons. 
Ways to reduce polynuclear aromatic hydrocarbons (PNA) emis- 
sions and problems associated with PNA derived effluents in the 
dye industry are discussed. Finally, various regulatory actions are 
listed and recommendations are made for further areas of study. 


2857 (PB—80-146426) Status assessment of toxic chemi- 
cals: trichloroethylene. Final report 1 Nov-31 Dec 77. 
Ochsner, J.C.; Blackwood, T.R.; Micheletti, W.C. (Mon- 
santo Research Corp., Dayton, OH (USA)). Dec 1979. Con- 
tract EPA-68-03-2550. 38p. NTIS, PC A03/MF AO1. 

The production processes, uses, and properties of trichlor- 
oethylene are revealed in this report. The sources and amounts of 
trichloroethylene pollution are identified as well as the health ef- 
fects and environmental significance. Current control technologies 
are identified, along with assessments on their cost and effective- 
ness. Recent regulatory actions are explained and areas where fur- 
ther study is called for are identified. 


2858 (PB—80-146434) Status assessment of toxic chemi- 
cals: tris(2,3-dibromopropyl) phosphate. Final report 1 Nov-31 
Dec 77. Archer, S.R.; Blackwood, T.R.; Murin, P.J. (Mon- 
santo Research Corp., Dayton, OH (USA)). Dec 1979. Con- 
tract EPA-68-03-2550. 27p. NTIS, PC A03/MF AO1. 

The properties, production processes, and uses of tris (2,3- 
Dibromopropyl) phosphate (otherwise known as '‘tris’) are listed. 
Current control technology is discussed along with potential 
sources of environmental contamination by tris. Possible effects on 
children already exposed to tris are indicated, a history of the regu- 
lation of tris is given, and areas in which information is lacking are 
identified. 


2859 (PB—80-146442) Status assessment of toxic chemi- 
cals: vinylidene chloride. Final report 1 Nov-31 Dec 77. Tier- 
ney, D.R.; Blackwood, T.R.; Piana, M.R. (Monsanto Re- 
search Corp., Dayton, OH (USA)). Dec 1979. Contract 
EPA-68-03-2550. 37p. NTIS, PC A03/MF AOI. 

This report details the uses and the technology employed to 
control emissions of vinylidene chloride. Data on vinylidene chlo- 
ride emissions and their sources are given, as well as information 
dealing with the effects of exposure to vinylidene chloride. Finally, 
regulatory actions and areas requiring further study are outlined. 


2860 (PB—80-146871) Transfer standards for the cali- 
bration of ambient air monitoring analyzers for ozone. Tech- 
nical assistance document. Final report. McElroy, F.F. (En- 
vironmental Protection Agency, Research Triangle Park, 
NC (USA). Environmental Monitoring and Support Lab.). 
Sep 1979. 156p. NTIS, PC A08/MF AO1. 

New EPA regulations (40 CFR Part 50, Appendix D) allow 
the use of transfer standards for the calibration of ambient ozone 
monitors. This document is a reference aid to help users select 
ozone transfer standards and reference them to a primary UV 
standard. It defines ozone transfer standards, explains their purpose 
and role in calibrating ambient ozone analyzers, and discusses var- 
ious advantages and disadvantages of their use. Several different 
types of ozone transfer standards are described, including analytical 
instruments, manual analytical procedures and ozone generation de- 
vices. The major part of the document is devoted to the procedures 
necessary to establish the authority of ozone transfer standards. Ap- 
pendix A contains the UV primary ozone standard procedure. 
Other appendices give more specific guidance for the qualification 
and certification of several common and practical types of transfer 
standards--the BAKI manual procedure, two gas phase titration 
procedures, ozone generators, and ozone analyzers. 





50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5002 Chemicals Monitoring And Transport 


2861 (PB—80-146905) National emissions data system 
(NEDS), fuel use report (1976). Final report. (Environmental 
Protection Agency, Research Triangle Park, NC (USA). 
Office of Air Quality Planning and Standards). Aug 1979. 
127p. NTIS, PC AO7/MF AOl. 

This report summarizes annual estimates of total consump- 
tion of major fuels such as coal, fuel oil, natural gas, gasoline, and 
diesel fuel. Estimates of the consumption of a number of other com- 
paratively minor fuels are also included. The data are distributed 
according to major categories of air pollutant emissions sources and 
are reported for the nation as a whole and for individual states, ter- 
ritories, and the District of Columbia. The data compilations are 
obtained from the U.S. Environmental Protection Agency's Nation- 
al Emissions Data System (NEDS). 


2862 (PB—80-147432) Air quality data for metals, 1976, 
from the national air surveillance networks. Final report. 
Rhodes, R.C.; Fair, D.H.; Frazer, J.E.; Long, S.J.; Loseke, 
W.A. (Environmental Protection Agency, Research Trian- 
gle Park, NC (USA). Environmental Monitoring and Sup- 
port Lab.). Aug 1979. 272p. NTIS, PC Al2/MF AOl. 

Particulate pollutant data gathered during calendar year 
1976 by the cooperating stations of the National Air Surveillance 
Networks (NASN) provide the basis for listing the urban and non- 
urban concentrations of 11 metallic ions in suspended particulate 
matter. The data are presented as a composite concentration value 
for each site for each of the four quarters of the calendar year; a 
yearly average is reported whenever valid data for all four quarters 
are obtained. In this report overall national summaries are com- 
pared for the years 1970 through 1976. 


2863 (PB—80-148489) Plume rise study at Shawnee 
steam plant - data presentation. Crawford, T.L.; Coleman, 
J.H. (Tennessee Valley Authority, Muscle Shoals, AL 
(USA). Office of Natural Resources). May 1979. 153p. 


NTIS, PC A08/MF AO1. 

This report makes detailed data on plume rise available for 
independent analysis by other specialists studying atmospheric dis- 
persion. Techniques of data collection and methods of data reduc- 
tion are detailed. Data from 62 time-averaged observations of the 
plume at Shawnee Steam Plant, its source, and the meteorological 
conditions are reported. Most of the data were collected during 
early to midmorning and are therefore characterized by stable at- 
mospheric conditions. The data are presented in both a summary 
and a detailed format. 


2864 (PB—80-149933) EPA/IERL-RTP procedures 
manual: level 2 sampling and analysis of selected reduced in- 
organic compounds. Final report Oct 76-Jun 79. Beimer, 
R.G.; Green, H.E.; Denson, J.R. (TRW Defense and Space 
Systems Group, Redondo Beach, CA (USA)). Nov 1979. 
Contract EPA-68-02-2165. 131p. NTIS, PC AA07/MF AO1. 

The report describes Level 2 sampling and analysis proce- 
dures for determining emission rates of specific reduced inorganic 
compounds, including metal and non-metal hydrides, sulfides, car- 
bonyls, and elements. For the report, a reduced inorganic com- 
pound is a metal or non-metal that is bound to hydrogen (in its zero 
valence state) or to carbon. It includes a literature review identify- 
ing (1) industries where reduced inorganic compounds are likely to 
be found, and (2) sampling and analysis methods previously used to 
identify and quantitate inorganic compounds. The literature review 
identifies sampling methods that have been applied to reduced inor- 
ganic compounds and analysis techniques that can identify com- 
pound structure, rather than just total elemental emissions. The pro- 
cedures given in the report are detailed and, for the most part, spe- 
cific to individual compounds. Accuracy, interferences, and detec- 
tion limits have been determined for many of the species under lab- 
oratory conditions. Some of the procedures were tested as part of a 
fie! study at a shale oil conversion plant. 
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2865 (PB—80-150204) Carbon Monoxide Hot Spot 
Guidelines mobile model. Software. Schewe, G.; Sieurin, E. 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA). Monitoring and Data Analysis Div.). 1 
Jan 1980. mag taep. Source tape is in EBCDIC character 
set. Tapes can be prepared in most standard 7 or 9 track re- 
cording modes for one-half inch tape. Identify recording 
mode desired by specifying character set, track, density and 
i» rity. Call NTIS Computer Products if you have questions. 

rice includes documentation, PB80-150220, PB80-150238, 
and PB80-150212. 

A modified version of the ISMAP model has been devel- 
oped for the analysis of carbon monoxide hot spot locations. The 
original version of ISMAP (Indirect Source Model for Air Pollu- 
tion) was developed by Stanford Research Institute to be used in 
the evaluation of indirect source impact upon ambient carbon mon- 
oxide concentrations. Due to the size and complexity of the original 
version of the model, the modifications were made without chang- 
ing the basic structure of the program. Since the analysis of parking 
lot traffic and emissions was an integral part of the original model 
structure, it was left in the modified version, but the code was 
modified to negate their effect upon traffic flow and air quality. In 
the modified ISMAP, internal zones traffic network. This modified 
version of the model sets parking lot emissions equal to zero and 
provides a near infinite parking lot capacity so that vehicle routing 
between internal zones will not occur because of parking lot over- 
crowding. Other modifications made to ISMAP include the incor- 
poration of a street canyon submodel. Version 2 of modified 
ISMAP utilized the most recent (1978) motor vehicle emission cor- 
rection factors and modal analysis model coefficients and deteriora- 
tion. In other aspects, it is unchanged from Version 1. 


2866 (PB—80-150212) Carbon Monoxide Hot Spot 
Guidelines. Volume IV: documentation of computer rh 
to generate Volume I curves and tables. Benesh, F. (GCA 
Corp., Bedford, MA (USA). GCA Technology Div.). Aug 
1978. Contract EPA-68-02-2539. 450p. NTIS, PC AA19/ 
MF AOl. 

This report documents the computer programs used in pre- 
paring the tables and curves used in Volume I of the Carbon Mon- 
oxide Hot Spot Guidelines. 


2867 (PB—80-150220) Carbon Monoxide Hot Spot 
Guidelines. Volume V: user's manual for intersection-midb- 
lock model. Benesh, F. (GCA Corp., Bedford, MA (USA). 
GCA Technology Div.). Aug 1978. Contract EPA-68-02- 
2539. 245p. NTIS, PC AAI11/MF AOl. 

As an aid to the identification and analysis of carbon monox- 
ide hot spot locations, the Intersection-Midblock Model (IMM) has 
been developed for the calculation of hourly carbon monoxide con- 
centrations at user specified locations near streets or intersections. 
The IMM calculates carbon monoxide emissions due to vehicle 
cruising, acceleration-deceleration and idling by use of the EPA 
Modal Analysis Model. These emissions are then assigned to traffic 
links or portions of links based upon calculated intersection param- 
eters such as cycle time, green time, queue length and delay time. 
After the emissions have been calculated and distributed among the 
individual lanes of each link, the EPA HIWAY Model is called to 
calculate carbon monoxide concentrations at each receptor location 
based upon input values of hourly wind speed, wind direction and 
atmospheric stability. If the street-building configuration, the wind 
speed and the atmospheric stability is such that a street canyon 
vortex will develop, the ‘Street Canyon Model’ is used to calculate 
the concentration of a street oriented receptor. This manual docu- 
ments version 2 of the IMM (IMM-2). The principal changes from 
version | is the incorporation of the Motor Vehicle Emission Fac- 
tors released in 1978 and the Modal Analysis Model coefficients 
and deterioration released in late 1977. Otherwise IMM-2 is sub- 
stantially the same as the first version written by Victor Corbin and 
Michael! T. Mills. 


2868 (PB—80-152838) Performance measures and stand- 
ards for air quality simulation models. Final report. Hayes, 
S.R. (Systems Applications, Inc., San Rafael, CA (USA)). 
Oct 1979. Contract EPA-68-02-2593. 317p. NTIS, PC A14/ 
MF AOl. 
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Currently there are no standardized guidelines for evaluating 
the performance of air quality simulation models. In this report a 
conceptual framework for objectively evaluating model perform- 
ance is developed. Five attributes of a well-behaving model are de- 
fined: accuracy of the peak prediction, absence of systematic bias, 
lack of gross error, temporal correlation, and spatial alignment. The 
relative importance of these attributes is shown to depend on the 
issue being addressed and the pollutant being considered. Accept- 
ability of model behavior is determined by calculating several per- 
formance measures and comparing their values with specific stand- 
ards. Comprehensive background material is presented on the ele- 
ments of the performance evaluation problem: the types of issues to 
be addressed; the classes of models to be used along with the appli- 
cations for which they are suited; and the categories of perform- 
ance measures available for consideration. Also, specific rationales 
are developed on which performance standards could be based. 
Guidance on the interpretation of performance measure values is 
provided by means of an example using a large, grid-based air qual- 
ity model. 


2869 (PB—80-153885) Assessment of human exposures 
to atmospheric cadmium. Final report. Coleman, R.; Leaf, J.; 
Coffey, E.; Siebert, P. (Energy and Environmental Analysis, 
Inc., Arlington, VA (USA)). Jun 1979. Contract EPA-68- 
02-2836. 138p. NTIS PC MF AOI. 

The report is one of a series of reports which will be used 
by EPA in responding to the Congressional mandate under the 
Clean Air Act Amendments of 1977 to determine whether atmos- 
pheric emissions of cadmium pose a threat to public health. The 
report identifies the population exposed to specified cadmium levels 
from selected point sources. The sources considered are iron and 
steel mills, municipal incinerators, primary smelters (zinc, copper, 
lead, and cadmium), and secondary smelters (copper and zinc). Mu- 
nicipal incinerators are the chief contributors to the total population 
exposed. Primary zinc and primary copper smelters are estimated to 
cause the highest concentrations. 


2870 (PB—80-153927) Ozone and precursor transport 
into an urban area - evaluation of measurement approaches. 
Final report. Chan, M.W.; Allard, D.W.; Tombach, I. (Aer- 
oVironment, Inc., Pasadena, CA (USA)). Dec 1979. Con- 
tract EPA-68-02-3027. 166p. NTIS, PC AA08/MF AOl1. 

This report evaluates five techniques for measuring the 
transport of ozone and precursors into an urban area. These tech- 
niques for measuring the transport of ozone and precursors into an 
urban area. These techniques were tested in Philadelphia during the 
summer of 1978. The data collected in the field program indicate 
that, in general, advection of ozone aloft is the main route by 
which pollution of photochemical interest is transported into Phila- 
delphia. Transport of ozone along the surface and transport of 
oxides of nitrogen and non-methane hydrocarbons, both aloft and 
along the surface, are minimal. Thus, the recommended techniques 
must primarily be able to quantify the ozone transported aloft. Of 
the five techniques, three were determined applicable for quantify- 
ing the ozone transported aloft. 


2871 (UCRL—84565) Three-dimensional, finite element 
model of liquefied natural gas releases in the atmosphere. 
Chan, S.T.; Lee, R.L.; Gresho, P.M.; Upson, C.D. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore National 
Lab.). Sep 1980. Contract W-7405-ENG-48. 4p. (CONF- 
8003108—1). NTIS, PC A02/MF AO1. 

From 5. symposium on turbulence, diffusion, and air pollu- 
tion; Atlanta, GA, USA (9 Mar 1980). 

In this report, the current status is summarized of the time- 
dependent, finite element solution of the three-dimensional conser- 
vation equations for the simulation of the spreading and dispersion 
of liquefied natural gas (LNG) when released over arbitrary topog- 
raphy. The set of governing equations is discussed together with 
their initial and boundary conditions. A model based on a simple 
eddy exchange coefficient was developed. 


2872 (Y/UB—13) Environmental monitoring report: 
United States Department of Energy, Oak Ridge Facilities 
for calendar year 1979. (Union Carbide Corp., Oak Ridge, 
TN (USA). Nuclear Div.). 2 Jun 1980. Contract W-7405- 
ENG-26. 70p. NTIS, PC A07/MF AO1. 
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The Environmental Monitoring Program for the Oak Ridge 
area includes sampling and analysis of air, water from surface 
streams, creek sediments, biota, and soil for both radioactive and 
nonradioactive materials. This report presents a summary of the re- 
sults of the program for calendar year 1979. 


2873 Generation of fume aerosols of zinc oxide. Teague, 
S.V.; Raabe, O.G. (Univ. of California, Davis). Contract 
DE-AM03-76SF00472. Am. Ind. Hyg. Assoc. J.; 41: No. 9, 
680-683(Sep 1980). 

Fume aerosols of zinc cxide were generated by nebulization 
of aqueous solutions of zinc acetate (30 milligrams zinc acetate per 
milliliter water), with subsequent thermal vaporization and chemi- 
cal degradation to the oxide. A Retec nebulizer operated with com- 
pressed air was used to generate the zinc acetate mists which were 
passed through a quartz tube furnace (1150°C) to dry the droplets 
and degrade the acetate to the oxide form. Ultrafine particles were 
formed in this process, demonstrating that zinc acetate was vapor- 
ized as aerosol entered the heated tube prior to thermolysis. The 
few larger particles probably represent those larger droplets which 
do not m with completely vaporize prior to thermolysis. Cascade 
impactor samples indicated a mass median aerodynamic diameter 
(MMAD/sub ar/) of 0.8+-0.1 (SD) um with geometric standard 
deviation (sigma g) of 2.9 +- 0.5 (SD). About 25% of the zinc was 
associated with particles smaller than 0.3 um in aerodynamic diam- 
eter, equivalent to spherical particles smaller than 0.09 um in geo- 
metric diameter. 


2874 Examination of surface removal and horizontal 
transport of atmospheric sulfur on a regional scane. Shannon, 
J.D. (Argonne National Lab., IL). pp 232-235 of Second 
joint conference on — of air pollution meteorol- 
ogy and second conference on industrial meteorology. 
Boston, MA; American Meteorological Society (1980). 

From 2. joint conference on applications of air pollution me- 
teorology and second conference on industrial meteorology; New 
Oreleans, LA, USA (24 Mar 1980). 

Much recent emphasis has been given to regional-scale trans- 
port and deposition of sulfur pollutants, which are major constitu- 
ents of chemical deposition, including acid rain. For purposes such 
as analysis of the environmental burdens associated with future 
energy scenarios, numerical models that examine regional transport 
and deposition of sulfur pollutants in a timely and efficient manner 
are needed. The Advanced Statistical Trajectory Regional Air Pol- 
lution (ASTRAP) model has been designed for such uses. 


2875 Pollutant transfer across the cavity region behind a 
two-dimensional fence. Sheih, C.M. (Argonne National Lab., 
IL); Mulhearn, P.J.; Bradley, E.F.; Finnigan, J.J. pp 611-613 
of Fourth symposium on turbulence, diffusion, and air pol- 
lution. Boston, MA; American Meteorological Society 
(1979). 

In the present investigation a simple mathematical formu's 
for predicting the pollutant flux across the separation bubble in t! . 
lee of a two-dimensional fence has been constructed. To determi’.e 
the constants in the analytical solution, wind tunnel experiments 
using heat as a tracer to represent the pollutant were conducte? 
with various combinations of fence height, heat input and fre - 
stream mean wind velocity. The study has been extended to th. 
prediction of pollutant concentration inside the separation bubb‘<. 


2876 Modeling the results of two recent mesoscale dis- 
persion experiments. Draxler, R.R. (National Oceanic and 
Atmospheric Administration, Silver Spring, MD). Atmos. 
Environ.; 13: 1523-1533(1979). 

Two recent dispersion experiments conducted to distances of 
100 km were used to verify a mesoscale trajectory-diffusion model. 
Both experiments were conducted during the daytime under very 
unstable conditions. Vertical mixing coefficients of 30 to 60 m?s"' 
were required for calculations to match observed concentrations. 
The type, spacing, and frequency of observed winds used to com- 
pute the model’s advection term were found to significantly affect 
the calculated trajectories when wind flows were complex. 





51 ENVIRONMENTAL SCIENCES, TERRESTRIAL 
5003 Radioactive Materials Monitoring And Transport 


5003 Radioactive Materials Monitoring And Transport 


2877 (ONWI—116) Quasi-static strength and deforma- 
tional characteristics of domal salt from Avery Island, Louisi- 
ana. Hansen, F.D.; Mellegard, K.D. (RE/SPEC, Inc., Rapid 
City, SD (USA)). Jan 1980. Contract AC06-76RL01830. 
86p. NTIS, PC A05/MF AOl1. 

Constant stress-rate experiments were performed on speci- 
mens of dome salt from Avery Island, Louisiana, to determine the 
influence on strength and deformation of stress rate, temperature, 
and confining pressure. The experiments were performed in triaxial 
compression at axial stress rates of 2.3 x 10~* and 2.3 x 10°? MPa 
s~', and at temperatures between 24°C and 225°C. The confining 
pressure ranged from 0 to 20.7 MPa. Results show that strength in- 
creases with increasing stress rate and decreasing temperature. Duc- 
tility, however, increases with decreasing stress rate and increasing 
temperature. Both strength and ductility increase with increasing 
confining pressure. 


2878 (PNL—3361) Operating manual for Ford’s Farm 
Range air samplers. Glissmeyer, J.A.; Halverson, M.A. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Oct 
1980. Contract AC06-76RL01830. Sip. NTIS, PC A04/MF 
AOl. 

An air-sampling program was designed for a target enclosure 
at the Ford’s Farm Range, Aberdeen Proving Ground, Maryland, 
where the Army test-fires tungsten and depleted-uranium armor 
penetrators. The primary potential particle inhalation hazard is de- 
pleted uranium. The sampling program includes workplace and fil- 
tered exhaust air sampling. Conventional isokinetic stack sampling 
was employed for the filtered exhaust air. Because of the need for 
rapid monitor response to concentration increases and decreases, 
conventional radioactive particle monitors were not used. Instead, 
real-time aerosol monitors employing a light-scattering technique 
were used for monitors requiring a fast response. For other moni- 
toring functions, piezoelectric and beta-attenuation respirable-parti- 
cle sampling techniques were used. The application of these tech- 
nologies to the monitoring of airborne radioactive contaminants is 
addressed. Sampler installation and operation are detailed. 


2879 Transport layer depth calculations. Heffter, J.L. 
(National Oceanic and Atmospheric Administration, Air Re- 
sources Labs., Silver Spring, MD). pp 787-791 of Volume of 
conference papers: second joint conference on applications 
of air pollution meteorology and second conference on in- 
dustrial meteorology. Boston, MA; American Meteorologi- 
cal Society (1980). 

From 2. joint conference on applications of air pollution me- 
teorology and 2. conference on industrial meteorology; New Or- 
leans, LA, USA (24 Mar 1980). 

When a pollutant is released into the atmosphere, it is trans- 
ported by the winds and dispersed by diffusion and deposition proc- 
esses. For releases near the ground, the portion of the pollutant that 
remains within the boundary layer has the greatest effect on surface 
air concentrations and deposition. A method is presented for deter- 
mining the transport layer in a boundary layer transport and disper- 
sion model. The daytime transport technique is based solely on the 
analysis of vertical potential temperature profiles derived from 
rawinsonde station reports. A critical potential temperature lapse 
rate through a specified depth is used to determine the daytime 
transport layer depth (TLD). At night, a Gaussian technique with a 
nighttime mixing coefficient is used to calculate TLD values. Thus, 
model calculations of the TLD are made at a station for each re- 
porting time rather than assuming an average scasonal or annual 
value to be representative of those times. 


2880 Error estimates of calculated air concentrations 
from a mesoscale trajectory model. Draxler, R.R. (National 
Oceanic and Atmospheric Administration, Air Resources 
Labs., Silver Spring, MD). pp 275-278 of Volume of confer- 
ence papers: second joint conference on applications of air 
pollution meteorology and second conference on industrial 
meteorology. Boston, MA; American Meteorological Soci- 
ety (1980). 
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From 2. joint conference on applications of air pollution me- 
teorology and 2. conference on industrial meteorology; New Or- 
leans, LA, USA (24 Mar 1980). 

The recent proliferation of various types of dispersion 
models has emphasized the need to determine their accuracy. Ver- 
ification studies with tracer gases released under realistic but con- 
trolled conditions are required to determine confidence limits for 
model calculated air concentrations. In addition, standards used to 
evaluate model performance must be applied consistently. The un- 
certainty of dispersion model estimates has been quoted in the lit- 
erature to range from 50% to a factor of 2, even to distances as far 
as 100 km from the source. A recently completed, long-term air 
sampling experiment provides sufficient data to permit a compre- 
hensive evaluation of air quality models at distances up to 150 km. 
Krypton-85 (Kr), routinely released from a quasi-continuous 
source, was sampled at weekly and twice-daily intervals. ®Kr 
makes an excellent atmospheric tracer due to its inert chemical be- 
havior and long halflife. These measured air concentration data are 
compared with air concentrations calculated by two models, a me- 
soscale trajectory model using meteorological data observed at 
nearby weather stations and a single station dispersion model. 


2881 Improved Gaussian model for long-term average 
air concentration estimates. Draxler, R.R. (National Oceanic 
and Atmospheric Administration, Silver Spring, MD). 
Atmos. Environ.; 14: 597-601(1980). 

A long-term sector average Gaussian dispersion model that 
incorporates temporal vertical stability variations, estimated wind 
speed at release height, a method to account for calm winds, and 
day-night mixing depths, is tested against 2 years of weekly average 
*°Kr air concentrations collected at 13 locations from 30 to 150 km 
from a quasi-continuous source. The root mean square error 
(RMSE) of ratios of observed to calculated concentrations was de- 
termined for the weekly to annual average values with the RMSE 
decreasing from 5 down to 2, respectively. A sensitivity study of 
these four improvements indicated that the first three were the 
most significant. 
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REFER ALSO TO CITATION(S) 2298 
5005 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 1971 

5006 Regulations 


2882 (PB—80-154560) Compliance status of major air 
pollution facilities. Final report. (Environmental Protection 
Agency, Washington, DC (USA). Div. of Stationary Source 
Enforcement). Feb 1980. 875p. NTIS, PC AA99/MF AOl1. 

This report is the tenth in a series of periodic reports pre- 
senting the probable compliance status and related facility informa- 
tion for major stationary sources of air pollution. The contents of 
this report were generated from the U.S. Environment! Protection 
Agency's Compliance Data System and are not intended to repre- 
sent the true legal status of facilities with respect to applicable air 
pollution regulations but rather those facilities of interest to the 
States or the Agency for further investigation. 
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2883 (PB—80-148836) Short-term variability in surface 
catches of ichthyoplankton in the upper Chesapeake Bay. Spe- 
cial report. Conte, M.H.; Otto, R.G.; Miller, P.E. (Johns 
Hopkins Univ., Baltimore, MD (USA). Chesapeake Bay 
Inst.). Sep 1978. 32p. NTIS, PC A03/MF AO1. 
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Four series of replicate tows with a 505 micrometers mesh 
plankton net were made at a single location in the upper Chesa- 
peake Bay during the spring spawning period for anadromous 
fishes. The majority of the eggs and larvae collected were striped 
bass. Variation in egg and larval densities at the single sampling lo- 
cation and as associated with tidal stage and water mass sampled 
was as great or greater than that found to occur between locations 
in geographic surveys of spawning success conducted in the upper 
Bay. Mean striped bass egg densities ranged from 4.13/cu m in the 
first replicate series to 17.25/cu m in the fourth. Differences in de- 
velopmental stage of striped bass eggs and in the abundance of 
other spring-spawning anadromous and resident species were also 
observed between series. 


2884 (PNL—2461) Diets and habitat analyses of mule 
deer on the 200 areas of the Hanford Site in southcentral 
Washington. Uresk, D.W.; Uresk, V.A. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Oct 1980. Con- 
tract AC06-76RL01830. 99p. NTIS, PC AO5/MF AOl. 

Forty-four food items were identified in the fecal pellets of 
the mule deer (Odocoileus hemionus hemionus) on three areas of 
the Hanford Site. Microscopic analysis of plant fragments indicated 
that bitterbrush was the most common species occurring in the 
diets of deer from the B-C Cribs area. Russian thistle (Salsola kali) 
and goldenrod (Solidago sp.) were the most abundant plants found 
in the fecal pellets collected from B Pond and Gable Mountain 
Pond habitats, respectively. The similarity in diets among the habi- 
tats was low, ranging from 10% to 16%. Preference indices of 
forage plants among sites were not similar (7% to 19%). The B-C 
Cribs, B Pond and Gable Mountain Pond habitats were character- 
ized for canopy cover and frequency of occurrence of plant spe- 
cies. Twelve species were sampled in the B-C Cribs and B Pond 
areas; 22 species were identified on the Gable Mountain site. The 
most commonly occurring plant was cheatgrass (Bromus tectorum) 
in all three sites. The similarity in frequency and canopy cover of 
plants was low among sites. Mule deer inhabiting the Hanford site 
can serve as a pathway for movement of radioactive material from 
low-level radioactive waste management areas to man. Maximum 
levels of '°7Cs found in deer pellet groups collected from B Pond 
and Gable Mountain Pond areas were 100 pCi/g and 128 pCi/g, 
respectively. Background levels were reported at B-C Cribs area. 
Maximum Sr values found in deer pellets at B Pond were 107 
pCi/g and 184 pCi/g at Gable Mountain Pond. 


2885 Coefficients of digestibility and caloric diet of ro- 
dents in the northern Great Basin desert. Schreiber, R.K. J. 
Mammalogy; 60: No. 2, 416-420(May 1979). 

In desert ecosystems small rodents are major components of 
the vertebrate fauna and they likely influence greatly the distribu- 
tion and abundance of certain producers. In addition to the direct 
influence on producers, small mammals may also regulate the cy- 
cling of nutrients and the transfer of energy. In describing the flow 
of energy through a species, it is important to determine how effec- 
tively the species digests its diet and to quantify the caloric content 
of its natural diet. This study determined the digestibility coeffi- 
cients and caloric diet of eight common species of rodents in the 
northern Great Basin desert. The species are: Great Basin pocket 
mouse (Perognathus parvus), deer mouse (Peromyscus manicula- 
tus), northern grasshopper mouse (Onychomys leucogaster), west- 
ern harvest mouse (Reithrodontomys megalotis), Ord’s kangaroo rat 
(Dipodomys ordii), Chisel-toothed kangaroo rat (Dipodomys mi- 
crops), least chipmunk (Eutamias minimus), and Townsend's 
ground squirrel (Spermophilus townsendii). 


2886 Quantitative stability in models of ecological com- 
munities. J. Theor. Biol.; 79: 547-553(1979). 

It has long been a canon of natural historians that increased 
trophic web complexity enhances community stability. The validity 
of this concept was questioned, however, when Gardner and 
Ashby demonstrated that the stability of randomly constructed 
model communities actually decreases with increased complexity. 
Subsequent investigators confirmed this conclusion. Efforts to ex- 
plain this perplexing result have centered on the fact that real eco- 
logical systems are not randomly constructed. They have long evo- 
lutionary histories during which destabilizing interactions have been 
eliminated. Thus, real ecological systems are characterized by pa- 
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rameters that occupy the relatively small and sparse regions of pa- 
rameter space possessing enhanced stability properties. The precise 
nature of the interactions within and between species which result 
in this increased stability remains to be determined. In this paper an 
analysis of Monte-Carlo computer experiments is presented which 
suggests that the increased stability of complex ecological commu- 
nities results primarily from strong single species stability coupled 
with relatively weak interspecies interactions. 


2887 Analytical model of the decomposition of soil or- 
ganic matter. Smith, O.L. (Oak Ridge National Lab., TN). 
Soil Biol. Biochem.; 11: 585-606(1979). 

An intermediate resolution model of the decomposition of 
soil organic matter is developed from a comprehensive study of 
published experimental work. The many organic and inorganic 
forms of soil N, P, and K are mathematically treated, together with 
the various transformations between forms. Most of the transforma- 
tions are moderated by microbes, and the dynamics of the microor- 
ganisms are explicitly represented. A simulation is made of a gener- 
al heterotrophic population using organic C and N for energy, as 
well as nitrifiers which oxidize nitrogenous compounds chemotro- 
phically. Such explicit treatment of microbe dynamics permits 
among other things the study of microbe immobilization of impor- 
tant plant nutrients. In addition to the simulation of biological as- 
pects of decomposition, the model treats the physicochemical proc- 
esses of precipitation, fertilizer, and native mineral inputs, leaching 
loss, sorption of organic and inorganic ions on soil colloids, conden- 
sation between organic N and aromatic compounds, and exchange 
reactions. Model parameters are dealt with in detail in order to base 
them as firmly as possible on experimental information. The process 
rates include functional dependence on soil temperature and mois- 
ture. For clarity of presentation, the model is divided into four sub- 
models, one each for N, P, and K, and the C energy substrate. The 
total model is coupled with a previous plant growth model, and 
thereby simulates complete element cycles within the plant-soil 
system. 


2888 Application of a model of the decomposition of soil 
organic matter. Smith, O.L. (Oak Ridge National Lab., TN). 
Soil Biol. Biochem.; 11: 607-618(1979). 

A mathematical model of the decomposition of soil organic 
matter is tested against published experimental results and used to 
study important processes and to offer explanations of well known 
but incompletely understood experimental observations. The cycles 
of the three macrorutrients N, P, and K through the plant-soil 
system are treated under both equilibrium and dynamic conditions. 
The equilibrium equations show that in many ecosystems, the 
annual-average soil solution concentrations of P and K are inde- 
pendent of the soil biota activity whereas the relative concentra- 
tions of the various N-forms in solution remain dependent on relat- 
ed microbe activity. The dynamic equations are compared with and 
shown to agree closely with a number of experimental observa- 
tions, including: (1) the overall pattern of decomposition and 
growth of heterotrophs and nitrifiers; (2) the immobilization and 
mineralization of N as a function of substrate C-N ratio; (3) wastage 
of substrate by various microbes; (4) the N priming effect; (5) the 
effect of microbes on oscillating low soil temperatures; and (6) the 
effect of microbes on soil moist-dry cycles. 
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2889 (PB—80-143647) Environmental effects of Western 
coal surface mining. Part I. The limnology and biota of mine 
spoils ponds in northwest colorado. Final report. Canton, 
S.P.; Ward, J.V. (Colorado State Univ., Fort Collins 
(USA)). Dec 1979. 50p. NTIS, PC A03/MF AOl1. 
Physico-chemical conditions, zooplankton, and benthos were 
investigated in coal strip-mine ponds in northwesten Colorado. 
There were no discernible effects of mine drainage on a variety of 
physico-chemical parameters. In stark contrast to spoils ponds in 
the eastern and midwestern states, acid mine drainage was not ob- 
served. Total dissolved solids, nitrate and sulfate values were 
higher in the spoils ponds than in the control pond. Net zooplank- 
ton abundance was lowest in the youngest spoils pond, but the 
standing crop of benthos exhibited a progressive decrease from the 
youngest spoils pond to the control pond. Zooplankton and benthos 
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species diversity were lower in the spoils ponds. Certain groups of 
zooplankters and benthos were rare o« absent in the youngest spoils 


pond. 


(PB—80-153265) Environmental contaminants in 
food. Volume I. (Office of Technology Assessment (U.S. 
Congress), Washington, DC). Dec 1979. 23lp. NTIS, PC 
AAI1/MF AOl. 

This report presents the major findings of the Office of 
Technology Assessment evaluation of Federal and State efforts to 
deal with the environmental contamination of food. Undertaken at 
the request of the House Committee on Interstate and Foreign 
Commerce, the study examines both regulatory approaches and 
monitoring strategies for coping with contaminated food. The as- 
sessment is concerned with chemical and radioactive contaminants 
that inadvertently find their way into the human food supply. To 
bring the scope of inquiry within manageable bounds, the authors 
excluded naturally occurring toxins such as fungal and microbial 
toxins. 


2891 (PNL-SA—7664) Small weighing-leaching _lysi- 
meter for biological research. Rickard, W.H.; Cline, J.F.; 
Schreckhise, R.G. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). 1979. Contract EY-76-C-06-1830. 5p. 
NTIS, PC A02/MF AOl1. 

The design of a small weighing-leaching lysimeter for use in 
the field is described. The design application for the lysimeter is for 
use in determining the safety or toxicity of solvent refined coal resi- 
dues disposed of in landfills. (ACR) 
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REFER ALSO TO CITATION(S) 2078, 2085, 2123, 2872, 2884, 2890, 3003 


2892 (BNL—28491) Radon and thoron emanation meas- 
urements and the effect of ground water. Carriveau, G.W.; 
Harbottle, G. (Brookhaven National Lab., Upton, NY 
(USA); Metropolitan Museum of Art, New York (USA)). 
1980. Contract AC02-76CH00016. 19p. (CONF-8009106— 
2). NTIS, PC A0Q2/MF AO1. 

From 2. international specialist seminar on thermolumines- 
cence; Oxford, UK (1 Sep 1980). 

In the past, corrections for annual dose rate calculations 
have used a qualitative approach to the effect of ground water satu- 
ration and radon and thoron loss. An example is presented of how 
this correction can now be precisely determined using natural 
gamma-ray activities to determine the amount of emanation from 
ceramic sherds and soil, both in a dry state and saturated with 
ground water. The experimental data also provide information con- 
cerning disequilibria in ***Th and *Ra regions of the decay series. 
Additionally, approximate values of uranium and thorium concen- 
trations (sufficiently accurate for authenticity work) are provided. 


2893 (EGG—1183-1741) Aerial radiological survey of 
the area surrounding the General Atomic Company, La Jolla, 
California. Date of survey: 20-23 June 1978. Jobst, J.E. (EG 
and G, Inc., Las Vegas, NV (USA). Energy Measurements 
Group). Sep 1980. Contract AC08-76NV01183. 24p. NTIS, 
PC A02/MF AOI. 

An aerial radiological survey was conducted over the facili- 
ties of the General Atomic Company in La Jolla, California on 20 
to 23 June 1978. The survey was flown at an altitude of 46 m by a 
helicopter containing 20 sodium iodide detectors. Enhanced gamma 
exposure rate levels - which could be attributed to industrial oper- 
ations at the facilities - were observed at four locations. 


2894 (ORNL—5463) Radiological survey of the inactive 
uranium-mill tailings at Ray Point, Texas. Haywood, F.F.; 
Christian, D.J.; Ellis, B.S.; Loy, E.T.; Lorenzo, D. (Oak 
Ridge National Lab., TN (USA)). Nov 1980. Contract W- 
7405-ENG-26. 65p. NTIS, PC A04/MF AOl1. 

The mill site and tailings pile near Ray Point, Texas, cover 
an area of approximately 140 hectares located 1.6 km west of Ray 
Point. The dry portion of the tailings pile is stabilized, and the 
whole pile is surrounded by a dike. It contains approximately 
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445,000 metric tons of material with an estimated average **°Ra 
concentration of 518 pCi/g. The average gamma-ray exposure rate 
1 m above the pile is 300 wR/hr while the corresponding average 
for the mill site, including the former ore storage area, is 87 wR/hr. 
Soil and sediment saraple analyses, as well as gamma-ray exposure 
rate measurements, show some spread of contamination off the site; 
however, it appears that control measures at this site have been ef- 
fective in limiting the spread of tailings. Access to the area is limit- 
ed by chain-link and barbed-wire fences, and continued surveillance 
of the area is maintained. The mill buildings have been maintained 
for possible future use. 


2895 (PB—80-149057) Ambient radiation levels in the 
vicinity of the Calvert Cliffs nuclear yoo lh age od plant as deter- 
mined by thermoluminescence dosimetry. Report for Apr 76- 
Mar 78. "McLean, R.I.; Long, S.M. (Maryland Dept. of Nat- 
ural Resources, Annapolis (USA). Power Plant Siting Pro- 
gram). 1978. 58p. NTIS, PC A04/MF AOl. 

Thermoluminescence dosimetry (TLD) was employed to 
monitor ambient radiation levels in the vicinity of the Baltimore 
Gas and Electric Company's Nuclear Power Plant at Calvert Cliffs, 
Maryland. Radiation field measurements are reported by monthly 
dose rates from 17 locations, monitored for two annual cycles. Ad- 
ditionally, TLDs were employed to characterize the dose environ- 
ment to which selected individuals were exposed. This character- 
ization included the assessment of doses received by the individuals, 
the dose rates characteristic of stone, brick and wood frame/alumi- 
num siding residences, and the dose rate external to the residences. 
These measurements provide a context for the measurements at 
Calvert Cliffs by examining the dose and fluctuations in dose rate 
to real individuals outside the influence of the Calvert Cliffs Nucle- 
ar Power Plant. Pressurized ion chamber (dose rate) measurements 
were made at selected TLD stations, and gross beta radioactivity 
and gamma-emitting radionuclide activities were quantified in soil 
samples from the same locations. 


5105 Site Resource And Use Studies 


2896 (WELUT—79/10) Western Energy and Land Use 
Team Publications: an annotated bibliography. (Texas Univ., 
Houston (USA). School of Public Health). Oct 1979. 45p. 
Western Energy and Land Use Team, Fort Collins, CO. 

This Bibliography contains an annotated list of Biological 
Service Program (BSP) publications produced or sponsored by the 
Western Energy and Land Use Team and included in the FWS/ 
OBS Publication Series. The WELUT Bibliography can be used to 
familiarize readers with the scope of WELUT products and to 
identify publications that will answer specific operation needs. The 
bibliography also includes information on publication availability, 
along with several indices that provide a means of locating specific 
publications of interest. 
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2897 (CONF-8010106—5) Distributions of transit time 
and age for several models of carbon turnover in the ocean. 
Killough, G.G.; Emanual, W.R. (Oak Ridge National Lab., 
TN (USA)). 1980. Contract W-7405-ENG-26. 15p. NTIS, 
PC A02/MF AOl1. 

From Annual meeting of the Association for Computing Ma- 
chines; Nashville, TN, USA (27 Oct 1980). 

Five mathematical models of distribution by depth of carbon 
in the world ocean are compared with respect to their steady-state 
distributions of carbon transit time and age. In two of the models, 
the ocean is represented as two well mixed compart.nents, namely, 
a surface layer and a deep-water compartment. The remaining three 
models divide the ocean depth into 19 well mixed layers and differ 
among themselves in the patterns of transfer of carbon among the 
layers. All five models are calibrated to the same preindustrial 
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depth profile of natural carbon-14, which in each case uniquely de- 
termines the transfer coefficients. The models show quite different 
distributions of transit time, and their carbon age distributions devi- 
ate significantly from the apparent age deduced from the calibrat- 
ing profile by the radioactive carbon-14 decay rate. 


2898 (PB—80-144546) Food and feeding habits of larval 
striped bass: an analysis of larval striped bass stomachs from 
1976 Potomac Estuary collections. Potomac River fisheries 
program. Final report. Beaven, M.; Mihursky, J. (Maryland 
Univ., Solomons (USA). Chesapeake Biological Lab.). Jan 
1980. 27p. NTIS, PC A03/MF AOl1. 

The stomachs of 605 striped bass (Morone saxatilis) larvae 
collected from the Potomac River Estuary during the spring of 
1976 were examined, and food organisms identified to species when 
possible. Copepods, cladocerans, and rotifers were the most abun- 
dant organisms found. Electivity indices indicated positive selection 
for the larger stages of copepods and cladocerans, and negative se- 
lection for copepod nauplii and most rotifer species, regardless of 
the size or stage of striped bass larvae. 


2899 (PB—80-148208) An analysis of phytoplankton, 
microzooplankton and mesozooplankton populations in the vi- 
cinity of the C. P. Crane generating station during the spring 
months of 1979. Final report. Grant, G.C.; Berkowitz, S.P. 
(Virginia Inst. of Marine Science, Gloucester Point (USA)). 
Sep 1979. 174p. NTIS, PC A08/MF AOl1. 

Sampling of spring 1979 plankton populations at the C.P. 
Crane Power Station was conducted at 15 stations during six sam- 
pling periods for phytoplankton, at 5 stations monthly from March 
to June for microzooplankton and monthly at 14 stations for meso- 
zooplankton. Ancillary physical data were collected at all the 
above stations, while nutrients were measured twice in April. The 
spring 1979 physical conditions included uniformly low salinity, 
seasonally rising temperatures, gradually decreasing oxygen levels, 
and water transparency increasing from very low early spring 
levels. Nutrient measurements, made only in April, showed uni- 
formly low ammonia, no nitrite, relatively high nitrate, moderate to 
moderately high phosphate and very high silicon. 


2900 (PB—80-148554) Population dynamics of zoo- 
plankton in the upper Potomac Estuary, March through May, 
1977. Final report. Heinle, D.R.; Pulles, P.; Millsaps, HLS. 
(Maryland Univ., Solomons (USA). Chesapeake Biological 
Lab.). Aug 1979. 46p. NTIS, PC A03/MF AOl1. 

Densities of zooplankton were measured at seven stations 
from Sheridan Point (near Washington, DC) to Stuart Point (115 
km downstream) from mid-April to early June at weekly intervals. 
Three stations were sampled in mid-March. Zooplankton biomass 
was calculated from the measured densities and published estimates 
of weights of the various species. Production was calculated from 
instantaneous birth rates based on counts of eggs of copepods and 
rotifers and published estimates of hatching times. Published values 
of instantaneous increase were used for cladocerans. The highest 
biomass, over 5g/cum, and highest production, 1.2g/cum/day, oc- 
curred at Possum Point on May 5. 


2901 Zooplankton fecal pellets in aquatic ecosystems. 
Turner, J.T. (Southeastern Massachusetts Univ., North 
Dartmouth); Ferrante, J.G. Bioscience; 29: No. 11, 670- 
676(Nov 1979). 

A growing body of evidence suggests that fecal pellets of 
crustacean zooplankton may provide a mechanism by which organ- 
ic and inorganic materials are packaged and translocated to the 
deep portions of lakes and oceans. The mechanical fragmentation of 
food items during zooplankton feeding may partly account for the 
recycling of these materials in the water column. Small pellets re- 
cycle organic matter in surface layers and larger pellets are more 
important in transporting organic matter to the deeper regions. The 
nutritional content of fecal pellets, fecal pellet membranes, zoo- 
plankton coprophagy, recycling of fecal pellet contents, and fecal 
pellets and pollution are discussed. (RJC) 


2902 Adaptive significance of color polymorphism in two 
species of Diaptomus (copepoda). Hairston, N.G. Jr. (Univ. 
of Rhode Island, Kingston). Contract AT(45-1)2225-T23. 
Limnol. Oceanogr.; 24: No. 1, 15-37(Jan 1979). 
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In the Lower Grande Coulee, Washington, Diaptomus neva- 
densis in Soap Lake contains larger amounts of the carotenoid as- 
taxanthin than in Lake Lenore. During winter, Diaptomus sicilis 
contains larger amounts of pigment in both lakes, but in summer in- 
dividuals from Lake Lenore are much reduced in pigment while 
those from Soap Lake are unchanged. Seasonal variations in cope- 
pod carotenoid content did not correspond with variations in total 
lipid content. Algal abundance was measured by chlorophyll a and 
plant carotenoids correlated with copepod carotenoids only in the 
case of D. nevadensis in Soap Lake. The percent of D. nevadensis 
guts containing algae was correlated with their pigment content in 
both lakes. Visually oriented predators, such as damselfly nymphs 
from both lakes and salamander larvae from Lake Lenore, selected 
red copepods, but few predators from Lake Lenore contained D. 
nevadensis. Since members of this species were rare, the probability 
of finding a predator that had consumed one was low. When fed 
identical diets, copepods from Lake Lenore were a fifth to a thirti- 
eth as efficient at assimilating carotenoid as those from Soap Lake. 
This supports the hypothesis that the pigment differences are the 
result of natural selection. Selective predation is implicated as the 
explanation for the small amounts of pigment in Lake Lenore cope- 


pods. 


2903 Relationship between pigmentation and reproduc- 
tion in two species of Diaptomus (copepoda). Hairston, N.G. 
Jr. (Univ. of Rhode Island, Kingston). Limnol. Oceanogr.; 
24: No. 1, 38-44(Jan 1979). 

Adult Diaptomus sicilis and Diaptomus nevadensis in two 
central Washington lakes show a seasonal range in body pigmenta- 
tion: from high throughout the year to markedly seasonal with a 
winter and early spring peak. Both species have winter-spring peaks 
in reproduction in both lakes. Pigment is accumulated by adult fe- 
males and concentrated in their eggs and nauplii. During the day, 
the nauplii are at the surface of the lakes where visible light is in- 
tense, and it is suggested that the carotenoid functions as photopro- 
tection. Seasonality of adult pigment content varies as a function of 
predation pressure. In a population experiencing little predation, 
adults are highly pigmented throughout the year; as predation pres- 
sure on the populations increases, the timing of pigmentation 
maxima contracts to the period of reproduction. 


2904 Bioenergetics of a stream collector organism, Tri- 
corythodes minutus (Insecta: Ephemeroptera). McCullough, 
D.A. (Idaho State Univ., Pocatello); Minshall, G.W.; Cush- 
ing, C.E. Contract EY-76-C-06-1830;AT(45-1)2042. Limnol. 
Oceanogr.; 24: No. 1, 45-58(Jan 1979). 

The energy budget of a fine-particle collector organism, Tri- 
corythodes minutus Traver (Ephemeroptera: Tricorythidae}, was 
determined under conditions (flow, substratum, temperature) repre- 
sentative of its natural habitat. Digestion time (gut clearance) was 
rapid (30 min). Ingestion values ranged widely: 33 to 220 wg dry wt 
depending on the type of food provided. Assimilation rates were 
lowest ~ 2 yg ash-free dry wt with mixed diatoms, intermediate 
with the blue-green alga Anabaena (~ 23), and high with the blue- 
green Lyngbya (~ 61) and with a pure culture of Nitzschia (~ 62). 
Assimilation efficiencies showed a much narrower spread, being 33, 
34, and 57% for mixed diatoms, blue-green algae, and Nitzschia. A 
mean respiration rate of 2.51 4] O2 was derived for T. minutus at 
20°C. Growth, estimated from length-weight relationships, was 4.5 
wW.h"'. The instantaneous growth rate for T. minutus (0.126) is 
higher than those reported for any other mayfly (0.034 to 0.060) 
except Tricorythodes atratus (0.153). Cast skins accounted for over 
30% of the total production (G + Ex = 6.5 wW.h~'). Comparison 
with Stenonema pulchellum, the only other mayfly for which com- 
plete energy budget information is available, showed respiration 
rates to be similar and assimilation and growth of Tricorythodes to 
be 2.9 and 5.3 times higher. However, the major distinction be- 
tween the two was the high ingestion rate for Tricorythodes com- 
pared with that for Stenonema (7 wW.h"'). 


2905 Relationship between productivity and N2 (C,H2) 
fixation in a Thalassia testudinum community. Capone, D.G. 
(Rosenstiel School of Marine and Atmospheric Science, 
Miami, Florida); Penhale, P.A.; Oremland, R.S.; Taylor, 
B.F. Limnol. Oceanogr.; 24: No. 1, 117-125(Jan 1979). 

Ne (C2H2) fixation and primary production were measured in 
communities of Thalassia testudinum at two sites in Bimini Harbor 
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(Bahamas). Production was determined by uptake of ['*C]NaHCOs, 
by leaf growth measurements, and by applying an empirical formu- 
la based on leaf dimensions. The last two methods gave similar re- 
sults but the *C method gave higher values. Anaerobic sediment 
Nz fixation supplied about 1/4 to 1/2 of the nitrogen demand for 
“eaf production (by leaf growth method) and there was a significant 
correlation between Ne fixation and CO fixation rates when all 
components of the communities were considered (macrophyte, 
phyllosphere epiphytes, and detrital leaves). No fixation is important 
to production in Thalassia communities and the plant and its leaf 
epiphytes may be distinct entities in terms of nitrogen and carbon 
metabolism. 


5202 Chemicals Monitoring And Transport 


2906 (BNL—51084) Organic carbon and nitrogen in the 
surface sediments of world oceans and seas: distribution and 
relationship to bottom topography. Premuzic, E.T. (Brookha- 
ven National Lab., Upton, NY (USA)). Jun 1980. Contract 
AC02-76CH00016. 218p. NTIS, PC A10/MF AOl1. 

Information dealing with the distribution of organic carbon 
and nitrogen in the top sediments of world oceans and seas has 
been gathered and evaluated. Based on the available information a 
master chart has been constructed which shows world distribution 
of sedimentary organic matter in the oceans and seas. Since organic 
matter exerts an influence upon the settiing properties of fine inor- 
ganic particles, e.g. clay minerals and further, the interaction be- 
tween organic matter and clay minerals is maximal, a relationship 
between the overall bottom topography and the distribution of clay 
minerals and organic matter should be observable on a worldwide 
basis. Initial analysis of the available data indicates that such a rela- 
tionship does exist and its significance is discussed. 


2907 (DOE/EV/03801—11) Ecology of subtropical, 
shallow water environments: chemistry of copper and chlorine 
introduced into marine systems during energy production. 
(Miami Univ., FL (USA). Rosenstiel School of Marine and 
Atmospheric Sciences). 1980. Contract AS05-76EV03801. 
53p. NTIS, PC A04/MF AOI. 

During the last three contract years, we have been involved 
in the study of the chemistry of the copper binding compounds oc- 
curring in coastal seawater. Initially our efforts were oriented to- 
wards the study of the complexing capacity of waters collected at 
various locations in the Miami, Florida area. Our study then shifted 
towards the concentration and the elucidation of these chelators. 


2908 (HEDL-SA—2247) Gaussian model predictions of 
elevated particle releases using tilted plume and deposition 
model features. Piepho, M.G. (Hanford Engineering Devel- 
opment Lab., Richland, WA (USA)). 11 Sep 1980. Contract 
AC14-76FF02170. 8p. (CONF-801064—2). NTIS, PC A02/ 
MF AOl. 

From Symposium on intermediate range atmospheric trans- 
port processes and technology assessment; Gatlinburg, TN, USA (1 
Oct 1980). 

Comparisons are made of predicted and observed normalized 
air concentrations for elevated releases of fluorescein and zinc sul- 
fide particles from measurements taken at Hanford. A Gaussian 
model with Pasquill-Gifford parameters is used with the additional 
features of particle deposition by source depletion and cloud center 
lowering by gravitational settling (tilted plume). The particle depo- 
sition feature improves the comparison of predicted and observed 
air concentrations at distances greater than 2000 meters. Deposition 
requires an additional parameter, deposition velocity, and the tilted 
plume model requires the additional parameters of particle radius 
and density. The best agreement is made when more than one parti- 
cle size is used. 


2909 Certain aspects of anaerobic digestion of 
wastewater solids in the thermophilic range at the Hyperion 
treatment plant. Garber, W.F. Prog. Water Technol.; 8: No. 
6, 401-406(1977). 

The City of Los Angeles will use thermophilic anaerobic di- 
gestion of 150-160 dry tons (135-145 metric tons) per day of 
wastewater solids processed at 120° F (49° C) for at least a 3 to 5 
year period. The reasons for this lie in the better dewaterability of 
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the thermophilic solids and their lesser content of possibly patho- 
genic bacteria and virus. The thermophilic process has been suc- 
cessfully used on a large scale at Hyperion since about 1951. It is 
somewhat more difficult to operate than the mesophilic method 
normally used in the United States because the higher temperature 
opganisms are more specialized and therefore less tolerant to 
change in their environmental conditions. However, the engineer 
should look upon it as a usable process to be utilized when design 
conditions so warrant. 


2910 (PB—80-146392) Status assessment of toxic chemi- 
cals: phosphates. Final report 1 Nov-31 Dec 77. Ochsner, 
J.C.; Blackwood, T.R. (Monsanto Research Corp., Dayton, 
OH (USA)). Dec 1979. Contract EPA-68-03-2550. 34p. 
NTIS, PC A03/MF AOI. 

Uses, sources, and quantities of phosphates are discussed in 
this report, with particular emphasis on the problem of fresh water 
eutrophication. Recommended standards and current control tech- 
nologies are reviewed. Areas requiring further study are identified. 


2911 (PB—80-146921) Volatile component recovery 
from sulfite evaporator condensate. Final report 22 Jul 74-14 
May 78. Sherman, W.A.; Dryer, W.A.; Michna, J.D. (Flam- 
beau Paper Co., Park Falls, WI (USA)). Dec 1979. Contract 
EPA-S-803302-01-0. 75p. NTIS, PC AA04/MF AOl1. 

This study is on the operation and modification of a demon- 
stration unit to remove sulfur dioxide, methanol, furfural, and acetic 
acid from its sulfite evaporator condensate. This unit consisted of a 
steam stripper, vent tank SO2 recovery, activated carbon adsorp- 
tion columns, and fractional distillation columns. The steam strip- 
ping and fractional distillation of the stripped material parts operate 
very successfully with little maintenance being required. The strip- 
ping steam is also used to heat the first effect of the multi-effect 
evaporator. Activated carbon adsorption and ethyl alcohol regen- 
eration of the carbon removes acetic acid from the condensate and 
recovers it as ethyl acetate, which upon concentration by fractional 
distillation is 99.5+% pure. This part of the process is still in the 
development stage. 


2912 (PB—80-806920) Ground water pollution (citations 
from the American Petroleum Institute data base). Report for 
1964-Jan 80. Brown, R.J. (National Technical Information 
Service, Springfield, VA (USA)). Apr 1980. 163p. NTIS PC 
NO1/MF NO1. 

The bibliography contains abstracts of worldwide research 
on the contamination of ground water, especially from petroleum 
and petrochemical sources. Causes, phenomena, prevention, con- 
trol, and analysis are among the subjects covered. (This updated 
bibliography contains 156 abstracts, 12 of which are new entries to 
the previous edition.) 


2913 Thermal effects. Talmage, S.S.; Coutant, C.C. 
(Oak Ridge National Lab., TN). J. Water Pollut. Control 
Fed.; 52: No. 6, 1575-1616(Jun 1980). 

Literature dealing with the following topics was reviewed: 
effects of power plant once-through cooling on aquatic systems; site 
studies; producers - effects on growth and production; consumers; 
decomposers; diseases and parasites; and beneficial uses of power 
plant condenser cooling water. (DAD) 


5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 2090, 2123, 2872, 2890. 3003 


2914 (NUREG/CR—1336) The bioaccumulation factor 
for phosphorus-32 in edible fish tissue. Final report 1 Aug 77- 
15 Oct 79. Kaho, B.; Turgeon, K. (Georgia Inst. of Tech., 
Atlanta (USA). Environmental Resources Center). Mar 
1980. Contract NRC-04-77-157. 106p. NTIS, PC A06/MF 
AOl. 

Information used to derive the bioaccumulation factor for P- 
32 in edible portions of fish from water was reviewed to evaluate 
the currently recommended values of 100,000 in fresh water and 
29,000 in sea water that are applied in generic calculations of radi- 
ation doses to persons from nuclear power reactor effluents. A 
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phosphorus bioaccumulation factor of 70,000 was calculated for 
larger rivers and estuarine waters on the basis of geometric mean 
phosphorus concentrations of 2 mg/g wet weight in fish muscle 
and 0.03 mg/1 dissolved in water. A bioaccumulation factor for P- 
32 of 3,000 was computed by multiplying the phosphorus bioaccu- 
mulation factor by the ratio of the biological to the effective turn- 
over rate in fish muscle. A biological turnover rate in muscle of 0.2 
percent per day was estimated from phosphorus balances as a long- 
term average for large fish, although more rapid turnovers have 
been observed for brief periods. Large deviations from these select- 
ed generic bioaccumulation factors occur because of differences in 
phosphorus concentrations and turnover rates. Bioaccumulation of 
this magnitude is due to P-32 concentration at lowest trophic levels 
in the food web, not by concentration in fish, hence the availability 
of concentrating organisms determines whether this bioaccumula- 
tion factor is reached. Several other conditions that affect the P-32 
bioaccumulation factor have not been quantified but are suggested 
for study. Measurement programs are recommended to determine 
site-specific P-32 bioaccumulation factors and enlarge the data base 
for the generic values. 


2915 (PB—80-148521) Gamma-ray emitting radionuclide 
concentrations in selected environmental media from the vi- 
cinity of the calvert cliffs nuclear power plant. Report for 
Aug 75-May 78. McLean, R.I.; Long, S.M. (Maryland Dept. 
of Natural Resources, Annapolis (USA). Power Plant Siting 
Program). May 1978. 69p. NTIS, PC A04/MF AOl. 

High resolution Ge(Li) spectroscopy was employed in the 
determination of gamma ray emitting radionuclide concentrations in 
a variety of environmental samples collected in the vicinity of the 
Baltimore Gas and Electric Company's nuclear power plant located 
on the Chesapeake Bay at Calvert Cliffs, Maryland. Nearfield 
gamma radioactivity levels in samples associated with the estuary, 
including sediments, finfish, shellfish and some macrophytes, were 
measured. Farfield surface soil, lichen and grass clipping samples 
were also analyzed to determine levels of gamma emitting radionu- 
clides. 


2916 Radioactive wastes. Blaylock, B.G.; Fore, C-.S. 
(Oak Ridge National Lab., TN). J. Water Pollut. Control 
Fed.; 52: No. 6, 1467-1494(Jun 1980). 

National program reviews, international program reviews, 
site selection and geology, hydrogeology, environmental transport 
and modeling, monitoring, thermal mechanics and rock mechanics, 
repository design, construction and engineering, chemical and phys- 
ical aspects, waste treatment and volume reduction, away-from-re- 
actor storage, container design and performance, risk and radiologi- 
cal assessment, and socioeconomic aspects in regard to radioactive 
wastes are mentioned in this review. (DAD) 


2917 226Ra and ***Th in coastal waters. Feely, H.W. 
(Queens Coll., Flushing, NY); Kipphut, G.W.; Trier, R.M.; 
Kent, C. Estuarine Coastal Mar. Sci.; 2: 179-205(1980). 

Typically, the waters above the continental shelf contain 
higher concentrations of ***Ra but lower concentrations of **Th 
than do the surface waters of the open ocean. The vertical profiles 
of 7*8Ra concentration in the shelf waters of the Middle Atlantic 
Bight suggest that the shelf sediments are the chief source of ?**Ra, 
but that the sediments of bays and estuaries are a significant second- 
ary source. In the mid-shelf and outer shelf waters of the Bight, the 
228Ra concentration increases and the ?**Th/?**Ra activity ratio de- 
creases from the region bordering Nova Scotia to the region just 
north of Cape Hatteras. The mean residence time of thorium in the 
surface waters of the Bight, calculated from the ***Th/?**Ra activi- 
ty ratios, ranges from four months in the slope waters and outer 
shelf waters to 1.5 months in the inner shelf waters of the region 
bordering Nova Scotia to 1.5 months in the slope waters, 20 days in 
the outer shelf waters, and 10 days in the inner shelf waters of the 
region just north of Cape Hatteras. The vertical profiles of ***Th 
concentration in the surface mixed layer and thermocline of the 
open ocean qualitatively resemble the profiles of concentrations of 
nutrients, such as phosphate. The process most likely to produce 
the observed rapid transport of thorium out of the surface waters 
probably involves uptake of thorium by phytoplankton, ingestion of 
the phytoplankton by zooplankton, and inclusion of the thorium in 
rapidly settling fecal pellets. 
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5204 Thermal Effluents Monitoring And Transport 


2918 (PB—80-143860) Two applications of hydroacous- 
tic techniques to the study of fish behavior around coastal 
power generating stations. Thorne, R.E.; Thomas, G.L.; 
Acker, W.C.; Johnson, L. (Washington Univ., Seattle 
(USA). Div. of Marine Resources). Nov 1979. 35p. NTIS, 
PC A03/MF AO1. 

Acoustic techniques were used to study the behavior of fish 
around the cooling water intake structure of the Southern Califor- 
nia Edison Generating Station at Redondo Beach, California. The 
transducer was positioned on the bottom near the intake and along- 
side a television camera atop the intake structure. Considerable in- 
formation was obtained on the diel behavior of fish and their re- 
sponse to the television camera lights. In the second study the dis- 
tribution and relative abundance of fish in the water column was 
investigated prior to, during, and after a shutdown of the San 
Onofre (CA.) Nuclear Generating Station. However, the change in 
fish density also directly corresponded to the shutdown and re- 
sumption of the thermal discharge suggesting that fish may have 
been attracted to the thermal effluent. 


2919 (PB—80-806508) Thermal pollution: hydrology and 
hydrodynamics (citations from the NTIS Data Base). Report 
for 1964-Feb 80. Brown, R.J. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Mar 1980. 230p. 
NTIS PC NO1/MF NO1. 

Aspects of the hydrology and hydrodynamics of heated ef- 
fluents are covered in the bibliography, including mixing, diffusion, 
modeling, heat transfer, and flow. (This updated bibliography con- 
tains 223 abstracts, 2 of which are new entries to the previous edi- 
tion.) 


5205 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 2088, 2094, 2302, 2452, 2896 


2920 (DOE/ET/10815—49) Investigation of N.snytrema 
melanops mortality in Woods Reservoir near the CFFF. 
Cooper, J.A. (Tennessee Univ., Tullahoma (USA). Space 
Inst.). Jul 1980. Contract AC02-79ET 10815. 21p. NTIS, PC 
A02/MF AO1. 

The Department of Energy MHD Coal-Fired Flow Facility 
is located on Woods Reservoir at the University of Tennessee 
Space Institute. Part of the role of UTSI as participants in the 
DOE program is to document environmental aspects of coal-fired 
MHD. This document reports the findings of UTSI in investigating 
a fish kill on Woods Reservoir. The results show the fish mortality 
to be of natural causes, in no way attributable to CFFF operations. 
Occasionally seasonal fish kills have occurred in Woods Reservoir 
during the past several years with minimal documentation of causa- 
tive factors. During the early spring (April 1980) approximately 
one hundred fish of a single species Minytrema (spotted sucker) 
died near the embayment of Rollins Creek. An investigation was 
conducted to determine the cause of death. Inasmuch as only a 
single species was involved it was assumed that the kill resulted 
from an infectious or parasitic disease rather than from pollution. 
This view was substantiated by an examination of the water quality 
data during the period. Specimens were examined macroscopically 
and microscopically for external and internal pathogens. Heavy in- 
festation of the myxosporidian spore Myxosoma sp. was found lo- 
calized in the gills of the fish. Scanning electron photomicrographs 
revealed a heavy infection by the spores and this coupled with the 
stress of spring spawning was concluded to be a contributing factor 
in the death of M. melanops. 
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OF ENERGY TECHNOLOGIES 
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5301 Social And Economic Studies 


REFER ALSO TO CITATION(S) 2097, 2169, 2409, 2417, 2916 


2921 Impact of the National Energy Act on utilities and 
industries due to the conversion to coal. Silver Spring, MD; 
Information Transfer Inc. (1979). 225p. (CONF-781253—). 

From Impact of the national energy act on utilities and in- 
dustries due to conversion to coal meeting; Houston, TX, USA (4 
Dec 1978). 

The proceedings of a meeting discussing the impacts of the 
National Energy Act on utilities are presented. Four areas are cov- 
ered: the development of coal conversion regulations; the imple- 
menting of coal conversion mandates; utility conservation pro- 
grams; and alternate fuels from coal. Separate abstracts have been 
prepared for each item within the scope of the energy data base. 


5302 Assessment Of Energy Technologies 


2922 (PB—80-146863) Bicycling and air quality infor- 
mation document. Final report. Mayo, M.F. (Abt Associates, 
Inc., Cambridge, MA (USA)). Sep 1979. Contract EPA-68- 
01-4946. 220p. NTIS, PC A10/MF AOl1. 

The document summarizes major factors affecting the level 
of bicycle use at the local level, and outlines measures to be consid- 
ered for inclusion in a comprehensive bicycle transportation strat- 
egy. Quantitative data on bicycle program effectiveness is re- 
viewed, and evaluation of potential air quality and energy impacts 
of bicycle strategies is discussed. Implementation considerations are 
included, such as legislation, institutional structure, and funding 
sources. Finally, brief case studies of programs implementing bicy- 
cle strategies are presented for Davis (California), Madison (Wis- 
consin), Denver (Colorado), and the states of North Carolina and 
California. 
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2923 (LBL—11558) Pharmacological modulation of for- 
mation of long-term memory. Rosenzweig, M.R.; Bennett, 
E.L.; Flood, J.F. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Sep 1980. Contract W-7405-ENG-48. 
12p. (CONF-800776—1). NTIS, PC A02/MF AOI. 

From International congress of physiological sciences; Buda- 
pest, Hungary (13 Jul 1980). 

Evidence is now strong that a series of biochemical steps, in- 
cluding the synthesis of proteins is required for the synthesis of 
long-term memories, but other processes can modulate the formula- 
tion of memories. Schemes of memory formation involving several 
Stages have been proposed and specific mechanisms have been hy- 
pothesized to account for these stages. Evidence supporting the ex- 
istence of such stages has been obtained. The hypothesis that pro- 
tein synthesis is required for formation of memory has stimulated 
much research and several recent reviews. But many treatments 
and agents that have been found to affect the formation of memory 
cannot be incorporated directly into this sequence of presumed 
basic processes. While this and other reasons have led some investi- 
gators to question or even abandon the hypothesized basic se- 
quence, other investigators have taken up the concept that modula- 
tory processes exist as well as basic ones. That is, the processes re- 
quired for formation and expression of memory take place within a 
complex bodily environment where other systems or processes can 
influence or modulate those that participate directly in the forma- 
tion of memory. This report considers explicitly the concept of 
modulation of memory formation. 
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2924 (LBL—11559) Tests of the protein-synthesis hy- 
pothesis of formation of long-term memory. Rosenzweig, 
M.R.; Bennett, E.L.; Flood, J.F. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Sep 1980. Contract W- 
7405-ENG-48. 27p. (CONF-800777—1). NTIS, PC A03/ 
MF AOI. 

From 22. international congress of psychology; Leipzig, 
German Democratic Republic (6 Jul 1980). 

A major hypothesis has been that synthesis of protein is re- 
quired for formation of long-term memory. Results of many studies 
conducted during the past decade have supported this hypothesis, 
but different limitations have been suggested and competing inter- 
pretations have been offered. Several alternative hypotheses have 
also been proposed and data have been offered in favor of them. 
We will review some of the results both for and against the protein- 
synthesis hypothesis. 


2925 (PNL—3507) Supplemental report on population 
estimates for Hanford Defense waste draft environmental 
impact statement. Yandon, K.E.; Burlison, J.S.; Rau, R.G. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Oct 1980. Contract AC06-76RL01830. 34p. NTIS, PC A03/ 
MF AOl. 

The research reported here supplies population data for on- 
going environmental evaluations of the Hanford Site’s waste man- 
agement programs. The population figures in this report will be 
used to calculate dose to population from waste management oper- 
ations for up to 10,000 years after 1990. 


2926 (RLO—2225-5-53) Evolutionary trees from gene 
frequencies and quantitative characters: finding maximum 
likelihood estimates and testing hypotheses. Felsenstein, J. 
(Washington Univ., Seattle (USA)). Jul 1980. Contract 
AT06-76EV71005. 38p. NTIS, PC A03/MF AOI. 

The assumptions involved in maximum likelihood estimation 
of evolutionary trees from quantitative character data are de- 
scribed. A strict maximum likelihood method applied to the case of 
two populations encounters singularities in the likelihood surface, 
and even when restrictions are placed on the parameters to avoid 
this the resulting estimate is converged to the wrong value as more 
characters are considered. These problems arise because new nui- 
sance parameters are introduced every time a new character is 
added. If the data are assumed to consist only of the differences be- 
tween population phenotypes, and a maximum likelihood solution 
based on this transformed data is found, this restricted maximum 
likelihood (REML) method behaves well. Two computational tech- 
niques, the pruning algorithm and the pulley principle, are de- 
scribed which allow rapid computation of the restricted likelihood. 
They allow construction of an iterative procedure for finding the 
maximum of the restricted likelihood within a given tree topology. 
Combined with an algorithm for searching among similar tree topo- 
logies, this allows construction of a computer program to find the 
REML estimate of the tree. The fact that the REML estimate is a 
maximum likelihood estimate obtained from transformed data 
allows use of likelihood-ratio testing of evolutionary hypotheses. 
Constancy of evolutionary rate per unit time can be tested, but it 
appears that discrimination between gradualist and punctuated-equi- 
librium hypotheses will require fossil data. 


2927 Natural feeding rates of Centropages typicus fe- 
males in the New York Bight. Dagg, M.J.; Grill, D.W. 
(Brookhaven National Lab., Upton, NY). Limnol. Oceanogr.; 
25: No. 4, 597-609(1980). 

Based on measurements of the removal rate of small particles 
from natural seawater,the ingestion rate of adult females of the co- 
pepod Centropages typicus is almost always less than maximal. A 
survey of particle concentrations in the New York Bight indicated 
that the concentrations used in our feeding experiments were repre- 
sentative of concentrations encountered by this species. In addition 
to the particle removal method, a gut fluorescence method was 
used to calculate natural ingestion rates of phytoplankton particles. 
Comparable rates resulted from both methods. We believe that for 
this organism, ingestion rates are closely related to food quality be- 
cause the range of natural food concentrations is rather narrow. 
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2928 (BNL—28298) Sensitive, coupled assay for plas- 
minogen activator using a thiol ester substrate for plasmin. 
Coleman, P.L.; Green, G.D.J. (Michigan Univ., Ann Arbor 
(USA). Dept. of Human Genetics; Brookhaven National 
Lab., Upton, NY (USA)). 1980. Contract AC02-76CH00016. 
18p. (CONF-8005114—1). NTIS, PC A02/MF A011. 

From Contributions to hemostasis meeting; Detroit, MI, 
USA (19 May 1980). 

Several assays for plasminogen activator employ a direct 
assay inethod. These are remarkably sensitive methods, yet they 
suffer in comparison to the sensitivity of coupled methods. Cou- 
pling the assay with plasminogen not only amplifies the sensitivity 
by the multiplicative effect of plasmin, but insures that only those 
proteases specific for plasminogen are assayed. The choice of sub- 
strate for plasmin is critical. A thiol ester substrate, thiobenzyl ben- 
zyloxy-carbonyl-L-lysinate (Z-Lys-SBzl), has been synthesized 
which combines high k/sub cat/ with alkaline stability. In an effort 
to characterize the plasminogen activator from hepatoma tissue cul- 
ture (HTC) and its hormonally-controlled inhibitor, Z-Lys-SBzl 
was used in a coupled approach providing an assay which is superi- 
or to the ']-fibrinolytic assay. It is also extremely sensitive to 
plasminogen activator and can be used for routine analysis of purifi- 
cation as well as kinetic and binding studies. (ERB) 


2929 (BNL—28439) Primary events in biology probed 
by ultrafast laser spectroscopy. Chapter 3. Electron transfer 
reactions in photosynthetic bacteria. Netzel, T.L. (Brookha- 
ven National Lab., Upton, NY (USA)). 1980. Contract 
AC02-76CH00016. 70p. NTIS, PC A04/MF AO. 

Some features distinguish bacterial and plant photosynthetic 
processes. Bacteria use a single photosystem while plants use two 
photosystems. Also, because the bacteriochlorophyll (BChl) pig- 
ments of bacteria absorb longer wavelengths of light than the chlo- 
rophyll (Chl) pigments of plants, bacteria utilize a larger portion of 
the solar spectrum. However, both bacteria and plants use arrays of 
pigments as antennae to harvest the sun’s energy. This harvested 
energy is transferred to sites called reaction centers (RCs). The ele- 
mentary chemical reactions in RCs are electron transfers. The pres- 
ent understanding of RC electron transfer steps is described. Mod- 
eling work was performed to correlate electrochemical, spectrosco- 
pic, and geometric parameters to help predict the likelihood of 
electron transfer reactions. To summarize the modeling work, the 
cofacial diporphyrin models compare favorably with natural photo- 
systems. The distances and rates of ET are similar, and both store 
>90% of the incident photons energy in ET products. These con- 
clusions lend strong support to RC electron transfer schemes that 
employ an electron transfer intermediate between (BChl). and 
BPheo. The modeling studies suggest that a close to cofacial ar- 
rangement may be necessary for rapid electron transfer even at 
donor to acceptor separations of <7A. (ERB) 


2930 (ORNL—5685, pp 1-30) Molecular and Cellular 
Sciences Section. Oct 1980. 

In Biology Division progress report, October 1, 1978-May 
31, 1980. 

A wide variety of scientific disciplines are represented 
within the Section. One central theme of much of the research is 
the study of gene structure and function. The reason for this is that 
the principal consequences of exposure of biological systems to ra- 
diation (from nuclear energy production) and to organic and inor- 
ganic chemicals (from natural and synthetic fuel production) result 
from their interactions with the cellular genome. Within this central 
theme are studies on the structure of DNA and chromatin, the in- 
teraction of nucleic acids with heavy metals and certain carcino- 
genic and mutagenic chemicals, replication and transcription of 
DNA and their regulation, mechanisms of repair of DNA damaged 
by radiation or chemicals, and molecular genetics. Some of the 
Section’s major recent contributions in these fields that have also, 
but not coincidentally, contributed to a more comprehensive under- 
standing of carcinogenesis and mutagenesis are described. Other 
disciplines within the Section are cryobiology, developmental biol- 
ogy, enzymology, membrane biology, protein biosynthesis, protein 
chemistry, and x-ray diffraction. Because of their diversity, research 
in these areas cannot be so easily categorized as having a central 


theme. However, the relationships of these activities to the 
Division's general mission to study adverse health and environmen- 
tal effects of energy production are described. Notable recent 
achievements in these disciplines are discussed. (ERB) 


2931 (PB—80-137490) Comprehensive progress report 
for Fourier transform NMR (nuclear magnetic resonance) of 
metals of environmental significance. Ellis, P.D.; Odom, J.D. 
(South Carolina Univ., Columbia (USA). Dept. of Chemis- 
try). Sep 1979. 93p. NTIS, PC A0S/MF AO1. 

Interactions of the metals cadmium and selenium with var- 
ious biologically important substrates were studied by nuclear mag- 
netic resonance (NMR) spectroscopy. Cadmium-113 NMR was 
used for a critical examination of three metalloproteins: concanava- 
lin A, bovine superoxide dismutase and carboxypeptidase A. The 
NMR parameters of selenium-77 were investigated, with a view to 
using this nucleus as a probe of active site sulfydryl groups in pro- 
teins. Several advances in NMR instrumentation were developed to 
further the aims of this project. One is a unique NMR probe, capa- 
ble of spinning large (18 mm) NMR tubes, decoupling at any fre- 
quency, and observing any NMR-active nuclei. A decoupler modi- 
fication, ‘Chirp’ decoupling, was developed. This modification 
allows good experimental results with approximately 1/10 the 
power required without modification. 


2932 (UR—3490-1904) Peripheral metabolism of para- 
thyroid hormone. Neuman, W.F.; Schneider, N.; Doolittle, 
R. (Rochester Univ., NY (USA). Dept. of Radiation Biol- 
ogy and Biophysics). 1980. Contract AC02-76EV03490. 9p. 
(6). (CONF-8009112—1). NTIS MF AO1. 

From International conference on calcium regulating hor- 
mones; Estes Park, CO, USA (4 Sep 1980). 

Portions of document are illegible. 

It has been many years since the discovery of the heteroge- 
neity of circulating, immunologicaly detectable parathyroid hor- 
mone (iPTH) and the demonstration that the structural require- 
ments for biologic activity of PTH reside in the first 34 amino acid 
residues (1 to 34 PTH). These two discoveries raised critical ques- 
tions which have proven stubbornly resistant to resolution. In this 
presentation, these questions will be reviewed with special refer- 
ence to the contributions made by the use of '**I-labeled, biologi- 
cally active parathyroid hormone. The first question concerns the 
nature of the heterogeneity itself. On this point, there is general 
agreement even though details are poorly delineated. It is generally 
agreed that in serum the conventional 1 to 84 sequence, so-called 
intact PTH, is present and it is further generally agreed that the 
predominant species are carboxyterminal fragments. The ratio of 
these fragments to intact PTH is unusually high in hypersecretory 
states and in the presence cf renal dysfunction. However, whether 
there are invariably appreciable amounts of amino-terminal frag- 
ments, whether the patterns of carboxy-terminal fragments vary, 
etc. are unknown or controversial issues. 


2933 (UR—3490-1922) Production and characterization 
of yeast cytochrome c antibodies; immunological studies of 
mutants with altered cytochrome c synthesis. Matner, R.R. 
(Rochester Univ., NY (USA). Dept. of Radiation Biology 
and Biophysics). 1980. Contract AC02-76EV03490. 226p. 
NTIS, PC Al1/MF AOl1. 

Mutations at the structural gene, CYC1, for iso-1-cytoch- 
rome c and at the structural gene, CYC7, for iso-2-cytochrome c 
can reduce the levels of the respective proteins by varying degrees 
in Saccharomyces cerevisiae. Mutations at two other loci, cyc2 and 
cyc3, that are unlinked to either of the structural genes, specifically 
reduced the levels of both iso-cytochromes c. The cyc2 mutations 
can cause as low as 10 to 20% of the normal level and cyc3 muta- 
tions can cause complete deficiencies. We have explored the possib- 
lity that the CYC2 and CYC3 loci code for maturation functions in 
the biosynthesis of cytochrome c. The approach used to character- 
ize the nature of the cyc2 and cyc3 induced deficiencies of cytoch- 
rome c involved four steps. The results were used to propose possi- 
ble roles for the CYC2 and CYC3 encoded functions. The CYC3 
encoded function is hypothesized to be enzymatic heme attachment. 
CYC2 may code for a protein that binds and transports apo-cytoch- 
rome c through the outer mitochondrial membrane and/or en- 
hances the activity of the heme attachment enzyme. 
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2934 Bacteriophage T7 DNA replication in_ vitro. 
Wever, G.H.; Fischer, H.; Hinkle, D.C. (Univ. of Roches- 
ter, New York). J. Biol. Chem.; 255: No. 16, 7965-7972(25 
Aug 1980). 

Extensive replication of duplex T7 DNA is catalyzed in re- 
actions containing T7 DNA polymerase, T7 gene 4 protein, and T7 
RNA polymerase. When the product of this reaction is analyzed in 
the electron microscope, many eye form and Y form replication in- 
termediates are observed. Replication in vitro is not initiated at a 
single region of the T7 genome. However, we tentatively conclude 
that initiation does occur preferentially at a few specific sites along 
the DNA, and that these sites may be near promoters at which the 
T7 RNA polymerase initiates transcription. 


2935 Apurinic/apyrimidinic endonucleases in repair of 
pyrimidine dimers and other lesions in DNA. Warner, H.R.; 
Demple, B.F.; Deutsch, W.A.; Kane, C.M.; Linn, S. (Univ. 
of California, Berkeley). Contract DE-AS03-76-SF34. Proc. 
Natl. Acad. Sci. U.S.A.; 77: No. 8, 4602-4606(Aug 1980). 

The characteristics of the nicks (single-strand breaks) intro- 
duced into damaged DNA by Escherichia coli endonucleases III, 
IV and VI and by phage T4 uv endonuclease have been investigat- 
ed with E. coli DNA polymerase I. Nicks introduced into depurin- 
ated DNA by endonuclease IV or VI provide good primer termini 
for the polymerase, whereas nicks introduced into depurinated 
DNA by endonuclease III or into irradiated DNA by T4 uv endon- 
uclease do not. This result suggests that endonuclease IV nicks de- 
purinated DNA on the 5’ side of the apurinic site, as does endonu- 
clease VI, whereas endonuclease III has a differnet incision mecha- 
nism. T4 uv endonuclease also possesses apurinic endonuclease ac- 
tivity that generates nicks in depurinated DNA with low priming 
activity for the polymerase. The priming activity of DNA nicked 
with endonuclease III or T4 uv endonuclease can be enhanced by 
an additional incubation with endonuclease VI and, to a lesser 
extent, by incubation with endonuclease IV. These results indicate 
that endonuclease III and T4 uv endonuclease generate nicks con- 
taining apurinic/apyrimidinic sites at their 3’ termini and that such 
sites are not rapidly excised by the 3’ — 5’ activity of DNA poly- 
merase I. However, endonuclease IV or VI apparently can remove 
such terminal apurinic/apyrimidinic sites as well as cleave on the 5’ 
side of the unnicked sites. 


2936 Surface charge changes in purple membranes and 
the photoreaction cycle of bacteriorhodopsin. Carmeli, C.; 
Quitanilha, A.T.; Packer,L. (Univ. of California, Berkeley). 
Contract W-7405-ENG-48. Proc. Natl. Acad. Sci. U.S.A.; 77: 
No. 8, 4707-4711(Aug 1980). 

The surface potential of purple membrane fragments, deter- 
mined from the distribution of the aqueous free and the membrane- 
bound positively charged paramagnetic, amphiphilic probe 4- 
(dodecyldimethylammonium)-1-oxy]-2,2,6,6-tetramethylpiperidine 
bromide varied almost 60 mV as a function of ionic strength and 50 
mV as a function of pH of the medium. Light-induced changes in 
surface potential followed the changes observed in the Mai inter- 
mediate of the photocycle of bacteriorhodopsin as a function of pH, 
temperature, and response to antibiotics beauvericin and valinomy- 
cin. The number of induced charges per M,2 appearing at the sur- 
face of purple membranes decreased from about 0.75 to 0.45 as the 
surface potential became more negative. The stoichiometry would 
be twice as large if the charge changes were localized exclusively 
on one side of the purple membrane. Laser flash-induced kinetics of 
the rise and decay of surface charge changes were slightly slower 
than the kinetics of the rise and decay of M4i2 which is associated 
with the reversible deprotonation of the retinal Schiff base nitrogen 
in the chromophore. It is suggested that the light-induced charge 
changes monitor a dissociable amino acid residue which may be a 
step in the movement of protons across the purple membrane. 


2937 Location of the chromophore in bacteriorhodopsin. 
King, G.I. (Univ. of California, San Francisco); Mowery, 
P.C.; Stoeckenius, W.; Crespi, H.L.; Schoenborn, B.P. Proc. 
Natl. Acad. Sci. U.S.A.; 77: No. 8, 4726-4730(Aug 1980). 

We present a location for the retinylidene chromophore in 
dark-adapted bacteriorhodopsin based on the differences in neutron 
scattering between purple membrane preparations reconsitituted 
with retinal and with deuterated retinal. The Fourier difference 
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density map contains more peaks than expected, and additional ar- 
guments are introduced to exclude artificial peaks caused by the re- 
constitution techniques or the limited resolution of the diffraction 
data. The membrane preparation used is necessarily dark-adapted 
and therefore contains 13-cis- and all-trans-retinal isomers in rough- 
ly equal amounts. However, we find only a single position for both 
isomers. Presumably, the difference in conformation caused by iso- 
merization around the C13-C14 double bond is minimized by rota- 
tion around other bonds. The retinal is located between a-helical 
segments of the protein and its nearest neighbor (intratrimer) dis- 
tance is 26 A; the next-nearest neighbor (intertrimer) distance is 
38A. 


2938 Composition of native and reconstituted chromatin 
particles: direct mass determination by scanning transmission 
electron microscopy. Woodcock, C.L.F. (Univ. of Massachu- 
setts, Amherst); Frado, L.L.Y.; Wall, J.S. Proc. Natl. Acad. 
Sci. U.S.A.; 77: No. 8, 4818-4822(Aug 1980). 

Chromatin particles reconstituted from 145-base-pair lengths 
of DNA and either the arginine-rich histones H3 and Hé4 only or all 
four nucleosomal core histones have been compared with native 
nucleosomes in terms of their ultrastructure and mass distribution, 
as determined by scanning transmission electron microscopy 
(STEM). The mass of the nucleosome derived from STEM analysis 
was very close to that calculated for its DNA and histone compo- 
nents. The reconstituted particles showed a broader mass distribu- 
tion, but it was clear that the majority contained at least eight his- 
tone molecules. This was to be expected for structures reconstituted 
from all four core histones, but in the case of H3H4-DNA complex- 
es clearly showed that an octamer rather than tetramer of these his- 
tones was required to fold nucleosomal DNA into a stable compact 
particle. The significance of the H3H4 octamer complex with re- 
spect to nucleosomal structure is discussed, and the evidence that 
nucleosomal DNA can accept even greater numbers of histones is 
considered. 


2939 Fecalase: a model for activation of dietary glyco- 
sides to mutagens by intestinal flora. Tamura, G.; Gold, C.; 
Ferro-Luzzi, A.; Ames, B.N. (Univ. of California, Berke- 
ley). Proc. Natl. Acad. Sci. U.S.A.; 77: No. 8, 4961-4965(Aug 
1980). 

Many substances in the plant kingdom and in man’s diet 
occur as glycosides. Recent studies have indicated that many glyco- 
sides that are not mutagenic in tests such as the Salmonella test 
become mutagenic upon hydrolysis of the glycosidic linkages. The 
Salmonella test utilizes a liver homogenate to approximate mamma- 
lian metabolism but does not provide a source of the enzymes pres- 
ent in intestinal bacterial flora that hydrolyze the wide variety of 
glycosides present in nature. We describe a stable cell-free extract 
of human feces, fecalase, which is shown to contain various glyco- 
sidases that allow the in vitro activation of many natural glycosides 
to mutagens in the Salmonella/liver homogenate test. Many bever- 
ages, such as red wine (but apparently not white wine) and tea, 
contain glycosides of the mutagen quercetin. Red wine, red grape 
juice, and teas were mutagenic in the test when fecalase was added, 
and red wine contained considerable direct mutagenic activity in 
the absence of fecalase. The implications of quercetin mutagenicity 
and carcinogenicity are discussed. 


2940 Chemical modification and reactivity of sulfhydryls 
and disulfides of rat brain nicotinic-like acetylcholine recep- 
tors. Lukas, R.J.; Bennett, E.L. (Univ. of California, Berke- 
ley). Contract W-7405-ENG-48. J. Biol. Chem.; 255: No. 12, 
5573-5577(25 Jun 1980). 

Rat central nervous system binding sites for a-bungarotoxin 
display considerable biochemical homology with characterized nic- 
otinic acetylcholine receptors from the periphery. They possess a 
critical disulfide residue(s), which is susceptible to chemical modifi- 
cation and consequent specific alteration in the affinity of the bind- 
ing site for cholinergic agonists. After reaction with NazS2Os, as 
with reaction with dithiothreitol and 5,5’-dithiobis(2-nitrobenzoic 
acid), the binding site is frozen in a high affinity state toward ace- 
tylcholine. After reduction with dithiothreitol and alkylation with a 
variety of compounds of different molecular configuration or elec- 
trical charge, or both, the binding site is frozen in a low affinity 
state toward acetylcholine. Thus, effects of disulfide/sulfhydry] 
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modification on agonist binding affinity appear to be attributable to 
the nature of the covalent modification rather than charge or steric 
alteration at the receptor active site brought about by chemical 
modification. 


2941 Tenax-GC extraction technique for residual poly- 
chlorinated biphenyl and polyaromatic hydrocarbon analysis 
in biodegradation assays. Shiaris, M.P.; Sherrill, T.W.; 
Sayler, G.S. (Univ. of Tennessee, Knoxville). Appl. Environ. 
Microbiol.; 39: No. 1, 165-171(Jan 1980). 

A rapid Tenax-GC extraction technique has been evaluated 
for use in conjunction with aqueous biodegradation assays for po- 
lyaromatic hydrocarbons and polychlorinated biphenyls. The 
method was quantitatively efficient and reproducible for phenanth- 
rene, but variable and not quantitative for Aroclor 1254 (polychlo- 
rinated biphenyls). Aqueous sample volumes and varying concen- 
trations of organic matter influenced polychlorinated biphenyl and 
polyaromatic hydrocarbon extraction efficiency. Phenanthrene re- 
covery was decreased by soil extract but unaffected by spent bacte- 
riological culture medium. Both types of organic matter cused sig- 
nificant reduction of Aroclor 1254 recovery. Polyaromatic hydro- 
carbon and polychlorinated biphenyl biodegradation assays, per- 
formed with reservoir samples, supported the laboratory evaluation. 
The study demonstrated the utility of the Tenax-GC extraction 
technique for phenanthrene analysis in biodegradation assessment; 
however, Terax-GC extraction was not appropriate for Aroclor 
1254 biodegradation studies. 


2942 Anaerobic methane oxidation: occurrence and ecol- 
ogy. Zehnder, A.J.B.; Brock, T.D. (Univ. of Wisconsin, 
Madison). Appl. Environ. Microbiol.; 39: No. 1, 194-204(Jan 
1980). 


Anoxic sediments and digested sewage sludge anaerobically 
oxidized methane to carbon dioxide while producing methane. This 
strictly anaerobic process showed a temperature optimum between 
25 and 37°C, indicating an active microbial participation in this re- 
action. Methane oxidation in these anaerobic habitats was inhibited 
by oxygen. The rate of the oxidation followed the rate of methane 
production. The observed anoxic methane oxidation in Lake Men- 
dota and digested sewage sludge was more sensitive to 2-bromoeth- 
anesulfonic acid than the simultaneous methane formation. Sulfate 
diminished methane formation as well as methane oxidation. How- 
ever, in the presence of iron and sulfate the ratio of methane oxi- 
dized to methane formed increased markedly. Manganese dioxide 
and higher partial pressures of methane also stimulated the oxida- 
tion. The rate of methane oxidation in untreated samples was ap- 
proximately 2% of the CH, production rate in Lake Mendota sedi- 
ments and 8% of that in digested sludge. This percentage could be 
increased up to 90% in sludge in the presence of 10mM ferrous sul- 
fate and at a partial pressure of methane of 20 atm (2027 kPa). 


2943 Synthetic oligopeptide substrates: their diagnostic 
application in blood coagulation, fibrinolysis, and other patho- 
logic states. Huseby, R.M.; Smith, R.E. Semin. Thromb. He- 
mostasis; 6: No. 3, 175-314(1980). 

This review article with 522 references, focuses on the use of 
synthetic oligopepide substrates to measure the activity of proteoy- 
tic enzymes in human physiology and pathology. A classification of 
proteinases based on their mechanism of action is presented. The 
application of these synthetic oligopeptide substrates to understand 
the disorders of the blood coagulation and fibrinolytic system is re- 
viewed. Intracellular functioning proteinases were also assessed in 
relation to certain pathologies where their abnormal activity is rec- 
ognized. 


2944 Alterations of gene expression in Novikoff hepa- 
toma cells induced by a factor in human urine. Willard, K.E.; 
Anderson, N.G. (Argonne National Lab., IL). Biochem. 
Biophys. Res. Commun.; 91: No. 3, 1089-1094(14 Dec 1979). 

Proteins and protein subunits from Novikoff hepatoma cells 
have been mapped by two-dimensional polyacrylamide ge! electro- 
phoresis utilizing the BASO-DALT system to resolve the basic 
proteins. Utilizing this technique, it has been demonstrated that 
human urine contains proteins that retain biological activity and 
can stimulate synthesis of several new proteins in neoplastic cells. 
This stimulatory activity has been detected in urine from cancer pa- 
tients and normal individuals. 
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2945 Binding of mammalian ribosomes to MS2 phage 
RNA reveals an overlapping gene encoding a lysis function. 
Atkins, J.F. (Cold Spring Harbor Lab, NY); Steitz, J.A.; 
Anderson, C.W.; Model, P. Cell; 18: 247-256(Oct 1979). 

The main binding site for mammalian ribosomes on the 
single-stranded RNA of bacteriophage MS2 is located nine tenths 
of the way through the coat protein gene. Translation initiated at 
an AUG triplet in the +1 frame yields a 75 amino acid polypeptide 
which terminates within the synthetase gene at a UAA codon, also 
in the +1 frame. Analysis of the translation products directed by 
RNA from op3, a UGA nonsense mutant of phage f2, identifies the 
overlapping cistron as a lysis gene. In this paper we show that the 
op3 mutation is a C — U transition occurring in the second codon 
of the synthetase cistron. We discuss the properties of the overlap- 
ping gene in relation to its lysis function, recognition of the lysis 
initiator region by E. coli versus eucaryotic ribosomes and op3 as a 
ribosome binding site mutant for the f2 synthetase cistron. 


2946 Origin of yolk-DNA in Xenopus laevis. Opresko, 
L.; Wiley, H.S.; Wallace, R.A. (Univ. of Tennessee, Oak 
Ridge). J. Exp. Zool.; 209: No. 3, 367-376(Sep 1979). 

Xenopus laevis serum and plasma was found to contain an 
average of 25 yg DNA/ml. Isolated X. laevis oocytes incubated in 
medium containing 25 4g DNA/ml labeled with either '*51, **P, or 
14C and from three different sources (bovine, E. coli and X. laevis), 
incorporated the label at an average rate of 0.11 ng mm~* h~*. Su- 
crose gradient fractionation of oocytes revealed that 40 to 75% of 
the acid-precipitable label incorporated was associated with the 
yolk platelets. Additional incubations of oocytes in unlabeled 
medium demonstrated that the DNA incorporated into the yolk 
platelets was undergoing turnover; only 20% of the yolk-associated 
DNA was still present after a one-week incubation. Our data sug- 
gest that yolk-DNA arises by the adventitious uptake of DNA pres- 
ent in the maternal serum by vitellogenic oocytes. 


2947 ‘y-glutamy! transpeptidase and malignant transfor- 
mation of cultured liver cells. Huberman, E. (Oak Ridge Na- 
tional Lab., TN); Montesano, R.; Drevon, C.; Kuroki, T.; 
St. Vincent, L.; Pugh, T.D.; Goldfarb, S. Contract W-7405- 
ENG-26. Cancer Res.; 39: 269-272(Jan 1979). 

The relationship between y-glutamyl transpeptidase (GGT) 
and malignant cell transformation was analyzed in malignant and 
nonmalignant culture epithelial cell lines derived from rat livers and 
fibroblastic cell types derived from hamsters and mice. GGT activi- 
ty was prominent (25 to 90% of cells) in 3 of 5 malignant epithelial 
liver cell lines. None of the 9 fibroblastic or 4 nonmalignant epithe- 
lial cell lines exhibited GGT activity. Our results suggest that by 
use of GGT activity we can detect in cultured liver cells a signifi- 
cant fraction of the spontaneously or chemically induced malignant 
cells. Thus, in conjunciion with other markers, this marker may 
help in identifying tumorigenic cells in liver epithelial cultures. 


2948 Automation and semiautomation of enzyme immun- 
oassay instrumentation. Saunders, G.C.; Campbell, S.; Sand- 
ers, W.M.; Martinez, A. pp 119-138 of Immunoassays in the 
clinical laboratory. New York, NY; Alan R. Liss, Inc. 
(1979). 

The automation of laboratory instrumentation and its subse- 
quent integration with existing data processing techniques have the 
potential of a large savings to disease detection programs. A signifi- 
cant manpower savings and lower error rates could be realized, in 
addition to useful tabulations of statistical data. Computer analyses 
would be available to determine that the instrumentation and test 
reagents meet proper standards. 


2949 Characterization of the pH-dependent dimer-to- 
protomer transformation of cytochrome c oxidase at alkaline 
pH. Auer, H.E.; Sun, M.; Gruelick, M. (Univ. of Rochester, 
NY). Physiol. Chem. Phys.; 11: No. 1, 9-22(1979). 

The pH-induced dissociation of cytochrome c oxidase from 
dimer to protomer has been studied in the pH range 7 to 11. Find- 
ings are as follows: The heme A: copper ratio is 1.0 at both pH 7.4 
and 10.6. The relative enzymatic activity is preserved at all pH 
values at which the dimer or protomer are found. The fraction of 
protomer, determined from sedimentation velocity profiles, in- 
creases from 0 to 1 as the pH is raised. The absorption and circular 
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dichroism spectra in the Soret region change in ways indicating 
that the contributions of cytochrome a in typical cytochrome aas 
spectral patterns are progressively lost as pH increases. At pH 
values more alkaline than the above,denaturation occurs. It is con- 
cluded that the spectral properties of the dimer and the protomer 
are intrinsic attributes of each species and are not directly affected 
by changes in ambient pH. 


2950 Effect of vitamin A on cellular differentiation and 
mucous glycoprotein synthesis in long-term rat tracheal organ 
cultures. Clark, J.N.; Marchok, A.C. (Oak Ridge National 
Lab., TN). Differentiation; 14: 175-183(1979). 

Rat tracheal explants maintained as organ cultures exhibited 
a normal mucociliary epithelium for at least 46 days in the presence 
of retinyl acetate. In the absence of vitamin A the explant epitheli- 
um became quiescent or underwent a metaplastic change to a kera- 
tinizing squamous epithelium. This process was accelerated if ex- 
plants were derived from vitamin A-deficient animals. Autoradio- 
graphic examination showed that [*H]glucosamine label accumulat- 
ed in various cell types in the explant, but especially in the epitheli- 
um. It was found that the explants secreted mucous glycoproteins 
into the medium and that the production and biochemical charac- 
teristics of a specific mucin fraction were dependent upon the vita- 
min A status of the explant. 


2951 Alteration of the Q family of transfer RNAs in 
adult Drosophila melanogaster as a function of age, nutrition, 
and genotype. Owenby, R.K.; Stulberg, M.P.; Jacobson, 
K.B. (Oak Ridge National Lab., TN). Mech. Ageing Dev.; 
11: 91-103(1979). 

Four tRNAs are known to contain Q, a hypermodified form 
of guanosine, in one of their isoacceptor forms; these are tRNA/sup 
Tyr/, tRNA/sup His/, tRNA/sup Asp/, and tRNA/sup Asn/. The 
first three have been examined in Drosophila melanogaster at differ- 
ent ages in four genotypes. As the adult flies age, the ratio of the 
Q/non-Q isoacceptors increases, and the rate of increase is more 
rapid for Samarkand than for Oregon-R (two wild-type strains). 
Similarly, two other strains that carry the mutations su(s)?v; bw 
and v; bw also differ in the rate of isoacceptor alteration. Diet has a 
marked effect on the ratio of Q/non-Q isoacceptors for each tRNA. 
tRNA/sup Leu/ does not change with age or diet and is believed 
not to contain Q in any of its isoacceptors. The possible role of Q 
in altering the rate of protein synthesis was examined in a cell-free, 
tRNA-dependent, mRNA-dependent system. No essential effect on 
the rate or extent of protein synthesis was detected upon compari- 
son of Q-enriched or Q-deficient tRNA. The ratio of Q/non-Q 
isoacceptors for these tRNAs is clearly controlled by age-related 
and diet-related mechanisms that can modulate the amount of Q in 
the tRNA. The relationship of these studies to Strehler’s hypotesis 
of age-related control of protein synthesis is discussed. 


2952 Fluorescent assay of proteinases in cultured mam- 
malian cells. Dolbeare, F.; Vanderlaan, M. (Univ. of Califor- 
nia, Livermore). J. Histochem. Cytochem.; 27: No. 11, 1493- 
1495(1979). 

We have demonstrated proteinase activity in unfixed cells 
grown on tissue culture plates with a technique using 5- 
nitrosalicylaldehyde and peptide derivatives of 4-methoxy-2-naphth- 
ylamine. The 4-methoxy-2-naphthylamine liberated by proteinase 
activity reacts with 5-nitrosalicylaldehyde to form a fluorescent 
product. The substrates CBZ-alanyl-arginyl-arginyl-4-methoxy- 2- 
naphthylamine and lysyl-alanyl-4-methoxy-2-naphthylamine, were 
used for the direct visual detection of two arylamidase activities in 
BALB/c 3T3 and C3H 10T1/2 cells. With low magnification these 
enzyme activities can be detected in single clones; with higher mag- 
nification the fluorescent product can be seen within the cytoplasm 
of single cells. 


2953 Study of acid phosphatase and dipeptidyl amino- 
peptidase II in monodispersed anterior pituitary cells using 
flow cytometry and electron microscopy. Smith, R.E.; Dean, 
P.N. (Univ. of California, Livermore). Contract W-7405- 
ENG-48. J. Histochem. Cytochem.; 27: No. 11, 1499- 
1504(1979). 

A brief historical review of cytoenzymology is presented 
from the time of introduction into electron mcroscopy to the pres- 
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ent, where the direction for quantification of an enzyme in single 
cells appears most promising by fluorescent staining. First attempts 
are reported to quantitate acid phosphatase (AcPase) and dipeptidy] 
aminopeptidase II (ADP-II) in monodispersed anterior pituitary 
cells from lactating and postlactating rats by flow cytometry, flu- 
orescent, and electron microscopy. 3-Hydroxyflavone is introduced 
as a new fluorescent cytochemical stain for AcPase, useful in flow 
cytometry but of only limited use in fluorescent microscopy. Histo- 
grams for AcPase indicate a single peak of cells staining more in- 
tensely in cell preparations from postlactating over lactating ani- 
mals. Histograms for DAP-II staining indicate two distinct popula- 
tions of cells present in the lactating and only one in the postlactat- 
ing rat anterior pituitary gland. The application of dual laser stain- 
ing indicates that not all cells stain for both enzymes. Electron mi- 
croscopy shows the subcellular localization of DAP-II to be limited 
to lytic bodies and in mammotrophic cells to some secretion gran- 
ules. 


2954 Nucleosomes: the structural quantum in chromo- 
somes. Olins, D.E.; Olins, A.L. Am. Sci.; 66: No. 6, 704- 
711¢Nov 1978). 

The role of the nucleosome in the packaging of DNA within 
the cell nucleus is discussed. The DNA of eukaryotic cells is orga- 
nized into a repeating array of nucleohistone particles called nu- 
cleosomes. These chromatin subunits are close-packed into higher- 
order fibers and are modified during chromosome expression. The 
structure of the nucleosome is described. Diagrams are included. 
(RJC) 
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REFER ALSO TO CITATION(S) 2930, 2944, 2947, 2950, 2952, 2953, 2954, 
2984, 2987, 2992, 3007, 3011, 3015, 3017, 3037, 3043 


2955 Apparent discrepancy of ouabain inhibition of 
cation transport and of lymphocyte proliferation is explained 
by time-dependency of ouabain binding. Segel, G.B.; Licht- 
man, M.A. (Univ. of Rochester School of Medicine and 
Dentistry, New York). J. Cell. Physiol.; 104: No. 1, 21-26(Jul 
1980). 

Mitogenesis of human blood lymphocytes in culture is inhib- 
ited by concentrations of ouabain that are approximately one order 
of magnitude lower than those that block Na and K transport. Yet, 
inhibition of transport and consequent reduction in cell K is consid- 
ered responsible for the effects of ouabain on mitogenesis. We 
found that the lymphocyte membrane leak rate of K increased im- 
mediately after PHA treatment but did not increase further from 4 
to 24 hours. In contrast, the ouabain sensitivity of “7K uptake was 
markedly increased with time. Measurement of ouabain binding re- 
vealed a seven-fold increase in the lymphocyte-associated ouabain 
after 24 hours compared to binding at 1 hour. These data indicate 
that the dose response of ouabain inhibition of active K transport 
and lymphocyte proliferation are closely correlated if one considers 
the slow membrane binding of ouabain at low concentrations. 


2956 Response of sheep lymphocytes to PHA: quantita- 
tion by nuclear volume measurement and cell counts (40764). 
Chandra, P.; Chanana, A.D.; Joel, D.D. (Brookhaven Na- 
tional Lab., Upton, NY). Proc. Soc. Exp. Biol. Med.; 163: 
No. 3, 291-295(Mar 1980). 

Phytohemagglutinin response of peripheral blood lympho- 
cytes (PBL) of sheep was studied. Assessment of proliferative re- 
sponse was performed by determination of nuclear volumes and cell 
counts in cultures from 14 sheep and by incorporation of tritiated 
thymidine in cultures in four additional sheep. PBL of sheep were 
found to transform and proliferate with PHA similarly to human 
peripheral blood lymphocytes with minor differences. Quantitation 
of the proliferative response by determining the cell count and nu- 
clear volumes provided more information on cell kinetics in culture 
than the commonly used isotope-labeled thymidine incorporation 
method. 


2957 Turnover of circulating hematopoietic stem cells. 
Dorie, M.J.; Maloney, M.A.; Patt, H.M. (Univ. of Califor- 
nia, San Francisco). Exp. Hematol.; 7: No. 9, 483-489(Oct 
1979). 
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Short-term parabiosis of male and female CBA/CaJ mice 
was used to investigate the turnover of circulating hematopoietic 
stem cells. The change and subsequent disappearance of donor stem 
cells were monitored by spleen colony assay and chromosome anal- 
ysis of individual colonies. The results revealed an exponential dis- 
appearance of pluripotent stem cells from blood with a characteris- 
tic half time of 1.7 h. Blood-borne stem cells were shown to be 
equilibrated with a subpopulation of marrow stem cells exhibiting a 
disappearance half time of 9.5 h. Splenectomy did not change the 
apparent rate of stem cell removal from the blood. 


2958 Calcium-induced dehiscence of cortical granules in 
Xenopus laevis oocytes. Hollinger, T.G.; Dumont, J.N.; Wal- 
lace, R.A. (Oak Ridge National Lab., TN). J. Exp. Zool.; 
210: No. 1, 107-116(Oct 1979). 

Microinjection of 0.1 yg of Ca** into Xenopus laevis oo- 
cytes induces breakdown of the cortical granules. The cortical 
granules disappeared in both full grown (Stage VI) and small grow- 
ing (Stage IV) oocytes. Microinjection of Mg**, K*, or Na* had 
no effect on cortical granules in either Stage IV or Stage VI oo- 
cytes. Small quantities (0.03 ug) of Ca** induced dehiscence of the 
cortical granules only in proximity to the injection site. 


2959 Cytokinetic analysis of the impaired proliferative 
response of peripheral lymphocytes from aged humans to phy- 
tohemagglutinin. Tice, R.R.; Schneider, E.L.; Kram, D.; 
Thorne, P. (Brookhaven National Lab., Upton, NY). J. Exp. 
Med.; 00: 1029-1041(May 1979). 

The effect of donor age on the rate of cell entry into the 
proliferating pool and subsequent cell cycle duration for peripheral 
lymphocytes stimulated by phytohemagglutinin (PHA) were exam- 
ined by using the bromodeoxyuridine incorporation-differential 
staining technique. Distribution curves for the appearance of meta- 
phase cells in successive generations as a function of culture time 
were obtained and analyzed both graphically and by a computer 
simulation model. Peripheral lymphocytes from aged individuals ( 
~ 75 yr) were stimulated by PHA at approximately one-half of the 
rate of peripheral lymphocytes from young individuals ( ~ 21 yr). 
Subsequent cell-cycle durations were estimated to range from 10.0 
to 25.0 h for aged individual lymphocyte cultures and 10.6 to 15.6 h 
for young individual lymphocyte cultures. The possible significance 
of these findings to aging in general is discussed. 


2960 Differential response of early erythropoietic and 
granulopoietic progenitors to dexamethasone and cortisone. 
Zalman, F.; Maloney, M.A.; Patt, H.M. (Univ. of California, 
San Francisco). J. Exp. Med.; 149: 67-72(Jan 1979). 

The sensitivity of erythropoietic and granulopoietic progeni- 
tor cells to dexamethasone and cortisone was studied in cultures of 
mouse bone marrow. Although the log dose-response relationships 
had a similar form, the BFU-E were much more sensitive than the 
CFU-C to either glucocorticoid. These findings suggest a specific 
rather than a general response to glucocorticoids and indicate that 
granulocyte-macrophage progenitors are less affected than early 
erythroid progenitors by physiologic concentrations of these hor- 
mones. 


2961 Use of EDTA in studies of isolated metaphase 
chromosome ultrastructure: visualization of a nonfibrous com- 
ponent. Woods, P.S. (Queens Coll., Flushing, NY); Ledbet- 
ter, M.C.; Van't Hof, J. pp 36-37 of 37th annual proceedings 
of electron microscopy society of America. Bailey, G.W. 
(ed.). Baton Rouge, LA; Claitor’s Publishing Division 
(1979). 

The details of whole-mount chromosome structure when 
studied by conventional electron microscopy are often obscured be- 
cause of the inability of the beam to penetrate the specimen. One 
possible solution to this problem originates from Cole’s work with 
the phase light microscope. He noted that the size of isolated chro- 
mosomes was altered reversibly by divalent cations such as Mg** 
At 0.01 mM concentration, they more than doubled their size; at 10 
mM, they contracted to near normal size. The observations de- 
scribed in this report were obtained by a modification of Cole’s 
method. The use of EDTA, a chelating agent, to reduce the density 
of isolated chromosomes, when viewed with a transmission electron 
microscopy (TEM), revealed an amorphous, nonfibrous material 
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that resembled the nonhistone component described as a scaffold by 
Paulson and Laemmli. 


2962 Scanning and flow photometry of chromosomes. 
Mendelsohn, M.L. e Univ. of California, Livermore). pp 341- 
356 of Chromatin structure and function, Part A. Nicolini, 
oe ‘reg New York, NY; Plenum Publishing Corp. 
(1979). 

The chromosome deserves a prominent place in a book on 
chromatin structure and function because in its condensed meta- 
phase form the chromosome achieves the highest order of chroma- 
tin structure. Of course chromosomes are interesting for many 
other reasons. The formation and behavior of chromosomes in mi- 
tosis and meiosis continues to be a fascinating problem in biology, 
chromosomes provide a clinically useful window into human genet- 
ics, and chromosomal vulnerability to breakage and subsequent 
functional disruption by clastogens defines a type of genetic injury 
which requires careful study and control. This chapter describes 
two approaches toward biophysical photometric study of chromo- 
somes: one based on scanning microscopy and one based on flow 
cytometry. They stem from two major achievements of Tobjorn 
Caspersson, the development of high resolution microscopic cyto- 
photmetry and the discovery of chromosome banding with the as- 
sociated insights into DNA fluorochromes. 


2963 Scanning transmission electron microscopy of 
metaphase chromosome fibers as seen unstained, stained for 
DNA, or stained for histones. Woods, P.S. (Queens College, 
Flushing, NY); Wall, J.S.; Ledbetter, M.C. pp 300-301 of 
37th annual p: wee g of electron microsco y society of 
America. Bailey, G (ed.). Baton Rouge, La: Claitor’s 
Publishing Division (1979). 

In this preliminary study, we are attempting to visualize the 
molecular constituents of chromosome fibers by use of metallic 
stains and high resolution scanning transmission electron micros- 
copy (STEM). The metallic compounds used are zirconyl chloride 
and phosphotungstic acid. The former when in solution yields a te- 
travalent cation Zr**, which has a strong affinity for phosphate and 
carboxyl groups, as occur in chromosomal DNA and acidic pro- 
teins respectively. Sprumont, et al. used this compound to stain 
DNA of nuclei in thin sections of fixed tissue for conventional elec- 
tron microscopy. Histones would not be expected to bind zircon- 
ium cations. However, the other compound used as a stain, yields 
trivalent polyanions P(W3sQO10)4~*, which would form ionic bonds 
with free amino groups as occur in histones. Woodcock, et al. have 
used this compound to stain the nucleosomes of extracted chroma- 
tin. 


Amniotic fluid cell culture II. Evaluation of a red 
blood cell lysis procedure for culture of cells from blood-con- 
taminated amniotic fluid. Felix, J.S. (Johns Hopkins Univ., 
Baltimore, MD); Doherty, R.A. Clin. Genet; 15: 215- 
220(1979). 

Second trimester amniotic fluid samples obtained transabdo- 
minally for genetic analysis not infrequently are contaminated with 
blood. A procedure using ammonium chloride to lyse contaminat- 
ing red blood cells has been recommended to increase culture suc- 
cess. In this report it is shown that cultures derived from blood- 
contaminated amniotic fluids form fewer cell colonies than cultures 
from clear amniotic fluids. It is also shown that a recommended 
procedure using ammonium chloride to lyse red blood cells is inef- 
fectual in improving the efficiency of cell culture. A hypothesis 
concerning the mechanism of interference with culture of amniotic 
fluid cells by contaminating blood is presented and a means of pre- 
venting this complication is suggested. 


2965 Microheterogeneity and immunosuppressive prop- 
erties of monkey hepatoma alpha-fetoprotein synthesized in 
vitro. Lester, E.P.; Miller, J.B.; Rochman, H.; Yachnin, S. 
(Univ. of Chicago, IL). Contract EY-76-C-02-0069. pp 323- 
328 of Carcino-Embryonic Proteins. Vol. II. Lehmann, F.G. 
(ed.). New York, NY; Elsevier/North-Holland Biomedical 
Press (1979). 

Monkey alpha-fetoprotein (MAFP) synthesized in vitro by a 
rhesus monkey hepatoma cell line has been studied. MAFP isolates 
from culture supernatants of this cell line display patterns of micro- 
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heterogeneity in crossed immunoelectrophoresis and isoelectric fo- 
cusing which are similar to those of human alpha-fetoprotein 
(HAFP) derived from fetal livers or hepatoma tissue. In addition, 
MAFP from this cell line is a potent suppressor of human lympho- 
cyte transformation in vitro. 


2966 Biochemical evidence for internal proteolytic 
damage during isolation of Type II alveolar epithelial cells. 
Finkelstein, J.N.; Mavis, R.D. (Univ. of Rochester School 
of Medicine and Dentistry, NY). Lung; 156: 243-254(1979). 

The metabolic integrity of cells isolated from tissues by pro- 
teolytic dissociation is a question of vital importance in the inter- 
pretation of studies in such cells. The integrity of cells isolated 
from protease-treated lung was investigated by preparing subcellu- 
lar fractions from isolated cells, protease-treated lung, or alveolar 
macrophages. Activities and distribution of marker enzymes and en- 
zymes of phosphatidycholine synthesis in these fractions were com- 
pared with similar fractions from untreated whole lung and macro- 
phases. 


2967 Lead aspartate, an en bloc contrast stain particu- 
larly useful for ultrastructural enzymology. Walton, J. (Univ. 
of California, Livermore). J. Histochem. Cytochem.; 27: No. 
10, 1337-1342(1979). 

Lead aspartate is a new en bloc stain for electron micros- 
copy. Its predictable staining depends on chelation that results from 
the interaction of the two stain components, lead nitrate and aspar- 
tic acid, which must be present in a specific ratio. Lead aspartate 
stain is 0.02 M in lead nitrate and 0.03 M in aspartic acid, adjusted 
to pH 5.5. Cells or tissues are stained at 60°C for 30 to 60 min. 
Cells stained en bloc with lead aspartate closely resemble cells 
stained on grids by lead citrate, except that the former seldom have 
contamination. En bloc staining with lead aspartate bypasses the 
grid-staining step so that samples can be viewed and photographed 
immediately after they are thin-sectioned. The lower pH of the lead 
aspartate solution allows counterstaining of enzyme reaction prod- 
ucts that dissolve in the highly alkaline lead citrate stain. Lead 
aspartate en bloc staining to enhance contrast should especially 
benefit studies of ultrastructure requiring a clean and predictable 
lead stain. 
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2968 (UR—3490-1879) ROAM mutations causing in- 
creased expression of yeast genes: their activation by signals 
directed toward conjugation functions and their formation by 
insertion of tyl repetitive elements. Errede, B.; Cardillo, T.S.; 
Wever, G.; Sherman, F. (Rochester Univ., NY (USA). 
School of Medicine and Dentistry). 1980. Contract AC02- 
ee 35p. (CONF-800595—3). NTIS, PC A03/MF 
AOl. 

From Cold Spring Harbor symposium No. 45: movable ge- 
netic elements; Cold Spring Harbor, NY, USA (28 May 1980). 

Mechanisms availabie to eukaryotic organisms for the co- 
ordinate regulation of gene expression are being examined by genet- 
ic and biochemical characterization of an unusual mutation, CYC7- 
H2, which causes overproduction of iso-2-cytochrome c in the 
yeast Saccharomyces cerevisiae. The CYC7-H2 mutation causes ap- 
proximately a twenty fold overproduction of iso-2-cytochrome c in 
haploid strains but only a one to four fold overproduction in 
MATa/MATa diploid strains. This regulation of overproduction 
has been characterized as a response to signals controlling conjuga- 
tion in yeast. The CYC7-H2 mutation is closely related to other 
regulatory mutations occurring at the cargA, cargB and DUR1,2 
loci which are the structural genes for arginase, ornithine transa- 
minase and urea amidolyase, respectively. Similar to the CYC7-H2 
mutation, the mutations designated cargA* O/sup h/, cargB* O/sup 
h/ and durO/sup h/ cause constitutive production of their respec- 
tive gene products at much lower levels in MATa/MATa diploid 
strains than in the corresponding haploid strains. Observations char- 
acterizing the regulation of overproduction in the CYC7-H2 mutant 
are presented with the additional and parallel observations for the 
O/sup h/ mutants. 
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Origin of meiotic nondisjunction in Drosophila fe- 
= Grell, R.F. (Oak Ridge National Lab., TN). Environ. 
Health Perspect.; 31: 33-39(Aug 1979). 

Meiotic nondisjunction can be induced by external agents, 
such as heat, radiation, and chemicals, and by internal genotypic al- 
terations, namely, point mutations and chromosomal rearrange- 
ments. In many cases, nondisjunction arises from a reduction or 
elimination of crossing ove:, leading to the production of homolo- 
gous univalents which fail to co-orient on the metaphase plate and 
to disjoin properly. In some organisms, e.g., Drosophila and per- 
haps man, disributive pairing (i.e., a post-exchange, size-dependent 
pairing) ensures the regular segregation of such homologous univa- 
lents. When a nonhomologous univalent is present, which falls 
within a size range permitting nonhomologous recognition and pair- 
ing, distributive nondisjunction of the homologues may follow. Ex- 
amples of nondisjunction induced by inversion heterozygosity, 
translocation heterozygosity, chromosome frag.nents, radiation, 
heat, and recombination-defective mutants are presented. 


2970 Effects of spermine on the detection of induced 
forward mutation at the CAN1 locus in yeast: evidence for se- 
lection against canavanine-resistant mutants. McDougall, 
K.J.; Lemontt, J.F. (Oak Ridge National Lab., TN). Mutat. 
Res.; 63: 21-34(1979). 

The effect of exogenous spermine tetrahydrochloride (0.5 
mg/ml) on hydrazine- and nitrous acid-induced forward mutation 
to canavanine resistance (CAN1 — canl, normal to defective argin- 
ine permease) was examined in stationary-phase haploid Saccharo- 
myces cerevisiae. Post-treatment cell division (specifically DNA 
replication) is required for hydrazine mutagenesis at this locus, 
whereas nitrous acid mutagenesis exhibits, in addition, a significant 
post-treatment-independent component. 


2971 Genetics of formamidase-5 (brain formamidase) in 
the mouse: localization of the structural gene on chromosome 
14. Cumming, R.B. (Oak Ridge National Lab., TN); 
Walton, M.F.; Fuscoe, J.C.; Taylor, B.A.; Womack, J.E.; 
Gaertner, F.H. Biochem. Genet.; 17: No. 5/6, 415-431(1979). 

A single formamidase, which is different from the formami- 
dases found in other tissues, occurs in the brains of mice. This 
enzyme is here called formamidase-5 and the gene symbol is desig- 
nated For-5. Two alleles are recognized on the basis of their differ- 
ential heat sensitivity: FOR-5/sup b/ is relatively heat stable and is 
present in strain C57BL/6J, while For-5/sup d/ is relatively heat 
sensitive and is present in strain DBA/2J. The heat sensitivity of 
formamidase-5 in 44 other inbred strains and substrains was tested 
and found to resemble that of C57BL/6J or DNA/2J. Thiry-six re- 
combinant inbred strains derived from progenitors that differed at 
For-5 were studied to test for single-gene inheritance and linkage 
with other loci. Complete concordance was found with the ester- 
ase-10 locus (Es-10), indicating close linkage. The 99% upper confi- 
dence limit of the distance between For-5 and Es-10 is 3.7 centi- 
morgans (cM). Es-10 is located on chromosome 14 about 19 cM 
from the centromere. An independent demonstration of linkage of 
For-5 with Es-10 and another chromosome 14 marker, hairless (hr), 
is provided by the finding that the HRS/J strain, which has been 
sibmated for 60 generations with forced heterozygosity at the hr 
locus, is cosegregating at For-5 and Es-10. A survey of 32 inbred 
strains and substrains revealed that the For-5/sup d/ allele is associ- 
ated with th Es-10/sup b/ allele, and that the For-5/sup b/ allele is 
associated with Es-10/sup a/ and Es-10/sup c/. Formamidase-5 
segregates as expected in the F2 generation of crosses between 
strains bearing For-5/sup b/ and For-5/sup d/ alleles. It is possible 
that this unique formamidase of the brain is involved in the metabo- 
lism of a neurotransmitter substance. 


2972 Studies on four hereditary blood disorders in Ice- 
land. Jensson, O. Reykjavik, Iceland; University Hospital 
(1978). 28p. 

An Icelandic family with fifty elliptocytic individuals is re- 
viewed. Pedigree studies indicate strongly that affected members of 
the family are descendants of a common ancestor. The hereditary 
pattern is typical of a dominant autosomal gene with full pene- 
trance. Thirty members with typical hereditary spherocytosis (HS) 
and over 70 apparently unaffected members belonging to 12 fami- 
lies have been studied. Pedigree studies on one of the families indi- 
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cate that the HS gene or genes have been transmitted through six 
generations over the past 200 years. Much reduced penetrance of 
the HS gene or the presence of the so-called mild form is upheld as 
the main explanation for the unevenness in the genetic ratio. An 
Icelandic family containing fourteen members with Pelger anomaly 
is reviewed. It is possible that this family is the only one with this 
type of mutation in Icelanders. Genealogical information indicates 
that the Pelger anomaly gene has been present in this family over 
200 years. Three families with Von Willebrand's disease (VW) are 
reviewed. Severe symptoms of bleeding predominate in the males, 
two of whom have died from hemorrhage. There is a reduced ex- 
pressivity of the mutant gene, amounting to nonpenetrance, mainly 
in the female members of the families. It is thought probable that 
the mutant gene present in the three families has originated from a 
common ancestor in a district which is common to the three fami- 
lies. (KRM) 


5505 Metabolism 


REFER ALSO TO CITATION(S) 2942, 2979, 2988 


2973 (LBL—10760) Chemical Biodynamics Division. 
Annual report 1979. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Aug 1980. Contract W-7405- 
ENG-48. 89p. NTIS, PC A05/MF AO1. 

The Chemical Biodynamics Division of LBL continues to 
conduct basic research on the dynamics of living cells and cn the 
interaction of radiant energy with organic matter. Many aspects of 
this basic research are related to problems of environmental and 
health effects of fossil fuel combustion, solar energy conversion and 
chemical/ viral carcinogenesis. 


5506 Medicine 


2974 (CONF-8010106—6) Application of TEDPED to 
analyze serum enzyme distributions in rabbits. Gentry, R.D.; 
Fields, D.E.; Gentry, P.A. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 10p. NTIS, PC 
A02/MF AOl1. 

From Annual meeting of the Association for Computing Ma- 
chines; Nashville, TN, USA (27 Oct 1980). 

The most common assumption regarding the natural prob- 
ability distribution of data is that the data are normally distributed. 
However, many natural phenomena are not normally distributed. 
The most frequently assumed one tail distribution for continuous 
data is the lognormal distribution. A computer code, TEDPED, 
was written for testing the hypothesis that a data set is normally or 
lognormally distributed. The application of this code to analyze the 
distribution of specific serum enzymes as determined by commercial 
assays is illustrated. Three clinically important enzymes: alkaline 
phosphatase, AP; serum alanine amino transaminase, SAAT; and 
lactate dehydrogenase, LDH, were selected for analysis with stand- 
ard commercial assays. Experimental data were determined from 
healthy mature New Zealand white rabbits. The AP assay was 
from General Diagnostic. The LDH and SAAT assays were from 
Fisher Scientific. The standard employed to calibrate the assays 
was Validate by General Diagnostic. The alkaline phosphatase data 
fitted a normal distribution with an r? = 0.979. However, these 
same data also fitted a lognormal distribution with logarithmically 
transformed distribution with r? = 0.957. The results for the other 
two enzymes were similar. The LDH data fit a normal distribution 
with r? = 0.974 and logarithmically transformed distribution with 
r? = 0.978. The SAAT data fit a normal distribution with r? = 
0.935 and a log transformed distribution with r? = 0.961. The inter- 
pretation of this analysis indicates that although the enzyme con- 
centrations can only be positive and appear with reasonable r? 
values to be lognormally distributed, they can also be assumed to 
be normally distributed for the purpose of applying t-tests to com- 
pare either independent or paired samples. (ERB) 


2975 (DOE/EV/02874—67) Sample size for logistic re- 
gression with small response probability. Whittemore, A.S. 
(Stanford Univ., CA (USA). Dept. of Statistics). Mar 1980. 
Contract AC02-76EV02874. 23p. NTIS, PC A02/MF AOl. 

The Fisher information matrix for the estimated parameters 
in a multiple logistic regression can be approximated by the aug- 
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mented Hessian matrix of the moment generating function for the 
covariates. The approximation is valid when the probability of re- 
sponse is small. With its use one can obtain a simple closed form 
estimate of the asymptotic covariance matrix of the maximum likeli- 
hood parameter estimates, and thus approximate sample sizes 
needed to test hypotheses about the parameters. The method is de- 
veloped for selected distributions of a single covariate, and for a 
class of exponential-type distributions of several covariates. It is il- 
lustrated with an example concerning risk factors for coronary 
heart disease. 


2976 (LA—8525-SR) PIGMI program at the Los 
Alamos Scientific Laboratory. Stovall, J.E. (Los Alamos Sci- 
entific Lab., NM (USA)). Sep 1980. Contract W-7405-ENG- 
36. 38p. NTIS, PC A03/MF AO1. 

The PIGMI Program has completed 3-1/2 yr of a project to 
develop the technology for the optimal pion generator for medical 
irradiations (PIGMI). The major accomplishments under the pro- 
gram include completion of the injector beam measurements; com- 
pletion of the 440-MHz radio-frequency (rf) power source; assem- 
bly and test of the alternating phase focusing accelerator section; 
development of the rf-quadrupole (RFQ) beam-dynamics program, 
PARMTEQ; design, fabrication, assembly, and test of the RFQ ac- 
celerator; final decision on low-energy configuration for PIGMI; 
assembly of the drift-tube linac section of the PIGMI Prototype; 
completion of sample set of permanent magnet quadrupoles; opti- 
mization of the disk-and-washer (DAW) cavity geometry; fabrica- 
tion of model cavities of the DAW; final decision on DAW support 
geometry; acquisition of additional laboratory space for the DAW 
power test; partial assembly of the 1320-MHz rf power source for 
the DAW test; and pion channel design studies. 


2977 (ORNL/TM—7411) Nuclear medicine technology. 
Progress report, quarter ending March 31, 1980. Knapp, F.F. 
Jr. (Oak Ridge National Lab., TN (USA)). Oct 1980. Con- 
tract W-7405-ENG-26. 25p. NTIS, PC A02/MF AOl1. 

The successful detection of experimentally produced myo- 
cardial infarctions in rats and dogs using /sup 123m/Te-9- 
telluraheptadecanoic acid (9-[/sup 123m/Te]-THDA) is described. 
Preferential localization of radioactivity in normal myocardial tissue 
of rats that had experimentally produced infarctions was also dem- 
onstrated by tissue distribution studies following injection of 9-[/sup 
123m/Te]-THDA. The effects of chain length on the myocardial 
uptake of ”Se-labeled long-chain fatty acids was also studied fur- 
ther. Selenium-75-labeled 13-selenaheneicosonic acid [HsC-(CHe)- 
7 Se-(CH2):1-COOH, 13-[7Se]-SHCA] shows the highest heart 
uptake in rats of the agents studied. These results indicate that myo- 
cardial imaging may be possible with 13-[7*Se]-SHCA and also sug- 
gest that potential positron emission tomography of the myocardi- 
um with the ”Se-labeled agent should be explored. The results of 
continuing studies with ''C and /sup 195m/Pt-labeled agents are 
also described. A variety of ''C-labeled amino acids were prepared 
and tested as pancreas and tumor localizing agents in a Medical Co- 
operative Program with the Oak Ridge Associated Universities. 
The microscale synthesis of /sup 195m/Pt-labeled cis-dichloro- 
trans-dihydroxy-bis-(isopropylamine)platinum(IV) (/sup 195m/Pt- 
CHIP) was developed further and preliminary tissue distribution 
studies with this important second-generation antitumor drug were 
completed in rats. Platinum-195m-labeled cis- 
dichlorodi platinum(II) (/sup 195m/Pt-cis-DDP) was sup- 
plied for testing to a number of Medical Cooperative Programs. 
Studies of arsenic trioxide (As2O3) toxicity for human cells in the 
diffusion chamber assay system have continued. Further investiga- 
tion of this arsenic-induced cytotoxicity has demonstrated a linear 
dose-response relationship and a difference in the permanence of 
the growth inhibitory effect using different doses. 








2978 (PB—80-922800) Oncology overviews: cancer diag- 
nosis and therapy series. (National Cancer Inst., Bethesda, 
MD (USA). International Cancer Research Data Bank). 
1980. aprox. 20 issuep. Paper copy available on Standing 
Order, Deposit Account required. North American Conti- 
nent price $2.00/each issue; all others write for quote. 
Single copies also available in paper or microfiche. 

The overview series is a product of the International Cancer 
Research Data Bank (ICRDB) program of the National Cancer In- 
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stitute. Each overview publication in this series contains abstracts 
of articles dealing with topics concerned with therapy. The purpose 
of these overviews is to facilitate and promote the exchange of in- 
formation between cancer scientists. The material published in an 
overview is obtained from Cancerline, an on-line cancer informa- 
tion system. A subscriber to this series will receive approximately 
ten titles per year. These titles will then be updated either on a 12 
or 24 month cycle. 


5507 Microbiology 


REFER ALSO TO CITATION(S) 2165, 2689, 2887, 2888, 2917, 2929, 2935, 
2936, 2937, 2941, 2942, 3042 


2979 Effect of temperature on mineralization by hetero- 
bacteria. Tison, D.L.; Pope, D.H. (Rensselaer Poly- 
technic Inst., Troy, NY). Contract AT(07-2)-1. Appl. Envi- 
ron. Microbiol.; 39: No. 3, 584-587(Mar 1980). 
When pure cultures of the bacteria Pseudomonas fluorescens 
(a psychrotroph), Escherichia coli (a mesophile), and SRL 261 (a 
thermophile) were shifted away from temperatures to which they 
were adapted, the percentage of substrate mineralized increased 
(percent mineralized = [substrate respired to CO,)/[substrate re- 
spired to CO; + substrate incorporated into biomass] x 100). The 
increase in the percent mineralized was larger for larger tempera- 
ture shifts. Similar responses were observed when natural hetero- 
trophic bacterial populations from sediments of Lake George, N.Y., 
and a thermophilic algal-bacterial mat community at the Savannah 
River Plant, Aiken, S.C., were subjected to temperature shifts. 
These results suggest that an increase in the percent mineralized 
may be an indication of thermal stress in bacterial populations. 


2980 Phenanthrene biodegradation in freshwater envi- 
ronments, Sherrill, T.W.; Sayler, G.S. (Univ. of Tennessee, 
Nie Appl. Environ. Microbiol.; 39: No. 1, 172-178(Jan 


Phenanthrene, a low-molecular-weight polycyclic aromatic 
hydrocarbon, was incubated with water samples from various reser- 
voir systems in Tennessee to evaluate the potential for significant 
polycyclic aromatic hydrocarbon degradation by the indegenous 
microbial populations. Biodegradation was assessed by comparison 
of total polycyclic aromatic hydrocarbon substrate recovery in deg- 
radation flasks relative to sterile control flasks. During 1977 field 
studies, the mean phenanthrene biodegradation was approximately 
80% after a 4-week incubation. Within a given habitat, 45% of the 
total variability in phenanthrene biodegradation was attributable to 
the physical, chemical, and microbiological site characteristics ex- 
amined. Polycyclic aromatic hydrocarbon degradation was directly 
related to the historical environmental pollution of the sampling 
sites examined, the length of biodegradation assessment, tempera- 
ture, and the molecular size of the polycyclic aromatic hydrocar- 
bon substrate. 


2981 Use of the iso-1-cytochrome c system for investi- 
gating nonsense mutants and suppressors in yeast. Sherman, 
F.; Ono, B.; Stewart, J.W. (Univ. of Rochester School of 
Medicine and Dentistry, New York). pp 133-153 of Non- 
sense mutations and tRNA suppressors. Celis, J.E.; Smith, 
J.D. (eds.). New York, NY; Academic Press (1979). 

The UAA, UAG and UGA chain terminating codons in the 
yeast Saccharomyces cerevisiae can be translated in mutants con- 
taining alterations of components of the protein synthesizing 
system. The major type of mutants that is best understood and that 
is the main topic of this report is comprised of the nonsense sup- 
pressors that determine altered tRNAs. Also described is the psi* 
non-Mendelian genetic determinant that modifies the expression of 
certain of the tRNA suppresors, the UAA suppressors, and that by 
itself causes a low degree of suppression of at least some UAA mu- 
tations. So far the only method in yeast for unequivocally determin- 
ing which nonsense codon is recognized by a suppressor and which 
amino acid is inserted relies on the use of cycl mutants that contain 
defined alteration in the gene determining the primary of iso-1-cy- 
tochrome c. In the first part of this article are summarized the re- 
sults that were used to establish the nucleotide sequence of cycl 
mutants containing nonsense codons. In conjunction with the de- 
fined cycl mutants, as attempt is being made to uncover and char- 
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acterize all nonsense suppressors in yeast. The iso-l-cytochrome c 
system also provides a convenient way for determining the efficien- 
cy of action of the suppressors. In the second part of this chapter 
are summarized all of the UAA and UAG suppressors so far char- 
acterized with the iso-1-cytochrome c system. (RJC) 


2982 Rapid sampling culture chamber. Carey, A.E.; 
Schroeder, B.W. (Woods Hole Oceanographic Institution, 
MA). Appl. Environ. Microbiol; 35: No. 5, 976-977(May 
1978). 

An all-glass chamber for culturing anaerobic and aerobic 
bacteria in liquid medium is described. The system permits both 
rapid sampling and turbidimetric measurements under controlled at- 
mospheric conditions. 


5508 Morphology 


2983 Morphology, nurse plants, and minimum apical 
temperatures for young Carnegiea gigantea. Nobel, P.S. 
=. of California, Los Angeles). Contract DE-AM03-76- 
F00012. Bot. Gaz. (Chicago); 141: No. 2, 188-191(Jun 1980). 
The northern limit of Carnegiea gigantea (Engelm.) Britton 
and Rose apparently depends on minimum apical temperatures. Di- 
ameters, apical spine coverage, and effects of nurse plants on in- 
coming long-wave (infrared [ir]) radiation, all of which affect apical 
temperatures, were therefore determined for stems of C. gigantea 
up to 4 m tall at four sites along a north-south transect in Arizona. 
A simulation model indicated that the increase in diameter accom- 
panying stem growth raised the minimum apical temperature more 
than 3 C. Thus, plants with the shortest stems would be expected to 
be the most vulnerable to freezing damage; indeed, freezing damage 
on stems <0.5 m tall without nurse plants was fairly common at 
the colder sites. Nurse plants obstructed a greater portion of the 
sky for C. gigantea at the colder sites; e.g., the effective environ- 
mental temperature for ir radiation at such locations was raised 
more than 10 C for stems under | m tall. If the northern limit of C. 
gigantea reflects wintertime survival of juveniles, nurse plants could 
extend the range by offering some protection against freezing. 


2984 Effects of doxorubicin and its aglycone metabolite 
on calcium sequestration by rabbit heart, liver, and kidney 
mitochondria, Revis, N.W.; Marusic, N. (Oak Ridge Nation- 
al Lab., TN). Contract W-7405-ENG-26. Life Sci.; 25: No. 
12, 1055-1064(1979). 

Previous investigators have shown that following doxorubi- 
cin treatment heart mitochondria appear swollen and contain intra- 
mitochondrial dense inclusion bodies identified as calcium phos- 
phate. In vitro studies have shown that similar morphological 
changes occur in mitochondria previously loaded with excess cal- 
cium. The present studies were performed to determine the effects 
of doxorubicin and its aglycone metabolite on **Ca* uptake by mi- 
tochondria isolated from the heart, liver, and kidney of the rabbit. 
Doxorubicin (100 uM) significantly inhibited the initial rate of 
*°Ca** accumulated by mitochondria isolated from the three tissues. 
In contrast, the aglycone metabolite (100 uM) induced the reverse 
effect. In preloaded mitochondria the aglycone stimulated the re- 
lease of calcium while doxorubicin was without effect. Mitochon- 
dria from the heart were significantly more sensitive to the effects 
of these anthracyclines than were mitochondria from the other two 
tissues. If these in vitro effects also occur in vivo, then the agly- 
cone metabolite would be a more likely candidate in explaining the 
morphological changes in heart mitochondria previously described. 


5509 Pathology 


2985 Banding studies of chromosomal abnormalities in 
patients with acute lymphocytic leukemia. Cimino, M.C 
(Univ. of Chicago, IL); Rowley, J.D.; Variakojis, D.; 
Golomb, H.M. Cancer Res.; 39: 227-238(Jan 1979). 
Karyotypes were analyzed by routine Giemsa and quinacrine 
fluorescence for 16 patients with acute lymphocytic leukemia. Four 
patients had received previous therapy, but all 16 had active disease 
when they were first studied. All chromosomes except Nos. 3, 5, 
15, 16, and Y were involved in the various aneuploidies. One pa- 
tient had a Ph' chromosome due to a translocation with No. 21: 
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t(21,22)(q22;q11). A patient with a B-cell acute lymphocytic leuke- 
mia had a 14q+ marker in addition to other abormalities. The 
median survival of patients with initially normal karyotypes may be 
longer than that of patients whose karyotypes are abnormal initial- 
ly. 


2986 Association of IgA multiple myeloma with pre-ex- 
isting disease. Schafer, A.I.; Miller, J.B. (Univ. of Chicago, 
IL). Contract EY-76-C-02-0069. Br. J. Haematol; 41: 19- 
24(1979). 

A retrospective analysis of 153 patients with multiple mye- 
loma was performed for evaluation of the possible significance of 
pre-existing disease. 37% of the group had no significant antecedent 
disorder. The most common prior illnesses were peptic ulcer dis- 
ease and gallbladder disease. Of 12 patients in the group who had 
prior biliary tract disease and for whom immunoelectrophoretic 
studies were available, eight (66.7%) had IgA paraproteins. This 
figure is statistically higher than the 14.1% of prevalence of IgA 
paraproteins in those myeloma patients without biliary disease. We 
conclude that prior inflammatory gastrointestinal, pulmonary, and, 
particularly, biliary disease may be implicated in the pathogenesis 
of the IgA subset of multiple myeloma. 


5510 Physiological Systems 


REFER ALSO TO CITATION(S) 2796, 2928, 2930, 2940, 2946, 2950, 2956, 
2957, 2958, 2971, 2974, 2995, 3001 


2087 Suppression of hamster lymphocyte reactivity to 
simian virus 40 tumor surface antigens by spleen cells from 
pregnant hamsters. Weppner, W.A.; Adkinson, L.R.; 
Coggin, J.H.Jr. (Univ. of South Alabama, Mobile). Contract 
EE-77-S05-5601. Cell. Immunol.; 54: No. No. 2, 445-454(1 
Sep 1980). 

S$V40-transformed tumor cells in hamsters have been found 
to have cell surface antigens cross-reactive with antigens temporal- 
ly expressed on fetal tissues. Using a lymphocyte transformation 
assay, spleen cells from pregnant hamsters were found to be incapa- 
ble of responding to preparations of either hamster fetal tissue or 
SV40-transformed cells. However, a suppressor component can be 
demonstrated in spleen cell populations of both primi-and multipar- 
ous hamsters during pregnancy that is capable of reducing the re- 
sponse of lymphocytes sensitized against SV40 tumor-associated 
antigens. The degree of suppression is proportional to the ratio of 
responder cells to spleen cells from pregnant animals. These results 
suggest there is a subpopulation of spleen cells involved in immun- 
oregulation during pregnancy that has the ability to suppress the re- 
activity of lymphocytes sensitized against SV40-associated oncofe- 
tal antigens. 


2988 Regulation of sodium and potassium transport in 
phytohemagglutinin-stimulated human blood lymphocytes. 
Segel, G.B.; Simon, W.; Lichtman, M.A. (Univ. of Roches- 
ter, NY). J. Clin. Invest.; 64: 834-841(Sep 1979). 

Phytohemagglutinin (PHA) or concanavalin A treatment of 
lymphocytes causes an increase in membrane permeability so that 
the leak rates of Na and K increase 1.5- to 2-fold. Active Na and K 
transport increase proportionately in response to the increased 
membrane permeability. We have examined the role of lymphocyte 
Na concentration in sustaining the increased Na and K transport 
observed after PHA treatment. Cell Na concentration increases 
from 14.8 to 20.5 mmol/liter cell water in PHA-treated lympho- 
cytes. Four lines of evidence suggest that the 5 to 6 mmol/liter cell 
water increase in lymphocyte Na accounts for the increase in active 
Na and K transport in mitogen-treated lymphocytes. 


2989 Basal serum immunoglobulin levels. I. Evidence for 
genetic control in B10 nd B10.F mice. Popp, D.M. (Oak 
Ridge National Lab., TN). Jmmunogenetics (N.Y.); 9: 125- 
135(1979). 

Two congenic strains of mice were identified that differ in 
their serum immunoglobulin levels. The strains were crossed, the 
F,; progeny were intercrossed and the serum immunoglobulin levels 
of the F; and F2 progeny were analyzed. The F; mice have serum 
immunoglobulin levels like that of the high parent, and the low-im- 
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munoglobulin phenotype segregates in the F2 population. Six other 
inbred strains of mice were also characterized for basal serum levels 
of five classes of immunoglobulin. 


2990 Physiological aspects of oogenesis in two species of 
sticklebacks, Gasterosteus aculeatus L. and Apeltes quadracus 
(Mitchill). Wallace, R.A.; Selman, K. (Marine Biological 
Lab., Woods Hole, MA). J. Fish Biol.; 14: 551-564(1979). 

During May at Woods Hole, female Gasterosteus aculeatus 
periodically produce clutches of 112 +- 19 eggs with an average 
diameter of 1.31 +- 0.05 mm. The fish generally have primordial 
follicles ranging up to 0.56 mm diameter and a clutch of larger fol- 
licles undergoing synchronous growth. The size of oocytes within a 
growing clutch appears to be random within a population, which 
indicates that recruitment of clutches is not induced by a local envi- 
ronmental event. The largest oocytes within the population of pri- 
mordial follicles have just begun vitellogenesis but are temporarily 
arrested. All oocytes within follicles larger than 1.1 mm diameter 
undergo spontaneous maturation and enlarge to preovulatory size 
when incubated at 16°C in a simple saline medium. Added deoxy- 
corticosterone can induce similar events in somewhat smaller folli- 
cles placed in culture. Thus, in vivo, follicles grow from 0.56 to 1.1 
mm diameter by vitellogenesis, and further enlargement is achieved 
by hydration during steroid-induced maturation. Females carrying 
follicles in the maturational stages also have a new clutch of folli- 
cles entering vitellogenic growth from the population of primordial 
follicles. Injection of human chlorionic gonadotropin causes a re- 
cruitment of follicles into vitellogenesis regardless of the stage of 
follicles within the growing clutch. One interpretation of these re- 
sults is that when vitellogenic follicles reach a diameter of 1.1 mm a 
surge of gonadotropin(s) induces the follicle cells to release steroid, 
which results in oocyte maturation; the same surge also recruits a 
new clutch of vitellogenic oocytes. Qualitatively similar results 
were obtained for Apeltes quadracus; thus the recruitment phenom- 
enon observed for G. aculeatus may be a general feature among 
sticklebacks. 


5520 Public Health 


2991 (BNL—51281) Data report. The fate of human en- 
teric viruses in a natural sewage recycling system. Vaughn, 
J.M.; Landry, E.F. (Brookhaven National Lab., Upton, NY 
(USA)). 1980. Contract AC02-76CH00016. 53p. NTIS, 
PC A04/MF AOl. 

A two-year study was conducted to determine the virus-re- 
moving capacity of two man-made ecosystems designed for the 
treatment of raw domestic wastewater. The first treatment system 
consisted of two meadows followed by a marsh-pond unit (M/M/ 
P). The second system contained individual marsh and pond units 
(M/P). All systems demonstrated moderate virus removal, with the 
marsh/pond system yielding the most consistent removal rates. 
Within this system, the greater potential for virus removal appeared 
to occur in the marsh unit. In addition to the production of system- 
oriented data, improved techniques for the concentration and enu- 
meration of human viruses from sewage-polluted aquatic systems 
were developed. 


5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 1869, 1897, 1901, 2890, 3022 


2992 Betaine synthesis from radioactive precursors in 
attached, water-stressed barley leaves. Hanson, A.D.; Scott, 
N.A. (Michigan State Univ., East Lansing). Contract DE- 
AC02-76ERO01338. Plant Physiol; 66: No. 2, 342-348(Aug 
1980). 

In wilted barley leaves, betaine accumulates at about 200 
nanomoles per 10 centimeters leaf per day. Results with '*C-labeled 
precursors were qualitatively and quantitatively consistent with de 
novo synthesis of this betaine from serine via ethanolamine, choline, 
and betaine aldehyde and indicated that water stress may increase 
the activities of all steps in this pathway except the last. Doses (I 
micromole) of each '*C-labeled precursor were supplied as droplets 
to the tips of attached, 10-centimeter, second-leaf blades of turgid 
and wilted plants, and the incorporation of '*C into betaine was 
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followed. From the rates of betaine labeling, estimates were made 
of the potential capacities (nanomoles per 10 centimeters leaf per 
day) for the methylation and oxidation steps. Labeling of betaine 
from absolute value '*C choline, absolute value '*C ethanolamine, 
and absolute value '*C serine was about 7- to 10-fold greater in 
leaves wilted for 2 days than in turgid leaves, whereas label from 
absolute value '*C betaine aldehyde appeared in betaine at about 
the same rate in both turgid and wilted leaves. In leaves wilted for 
2 days, the potential capacities for converting absolute value '*C 
ethanolamine, absolute value '*C choline, and absolute value ™C 
betaine aldehyde to betaine all approached or exceeded the rate of 
betain accumulation (about 200 nanomoles per 10 centimeters leaf 
per day); in turgid leaves, only the potential for converting betaine 
aldehyde to betaine exceeded this rate. The rate of conversion of 
absolute value '*C ethanolamine to betaine increased 4-fold after 6 
to 10 hours of wilting, which was soon enough to account for the 
onset of betaine accumulation. 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


2993 (BNL—28385) Photoreactivation in bacteria and in 
skin. Sutherland, B.M. (Brookhaven National Lab., Upton, 
NY (USA)). 1980. Contract AC02-76CHO00016. 30p. 
(CONF-8010102—1). NTIS, PC A03/MF AOl1. 

From 30. symposium on the biology of skin; Gleneden 


Beach, OR, USA (12 Oct 1980). te 
In many procaryotic and eucaryotic cells, photoreactivating 


enzyme mediates light-dependent repair of uv-induced damage; the 
enzyme binds to a pyrimidine dimer in DNA, and, on absorption of 
a photon (300 to 600 nm), specifically monomerizes the dimer, thus 
repairing the DNA. Photoreactivating enzyme has been found in 
human tissues and human cells in culture can photoreactivate cellu- 
lar dimers, and can mediate photoreactivation of Herpes (human fi- 
broblasts) and Epstein-Barr virus (human leukocytes). Meas- 
urements of pyrimidine dimer formation and repair in human skin 
indicate that detectable numbers of dimers are formed at 1 minimal 
erythemal dose, that the dimiers are rapidly removed in skin kept in 
the absence of light, and they are more rapidly removed when the 
skin is exposed to visible light. Whether this apparent photoreco- 
very is true, enzymatic photoreactivation is yet to be determined. 


2994 (CONF-801083—1) Mathematical phantoms for 
evaluation of age-specific internal dose. Cristy, M. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. 2p. NTIS, PC A02/MF AO1. 

From International symposium on biomedical dosimetry: 
physical aspects, instrumentation calibration; Paris, France (27 Oct 
1980). 

A series of mathematical phantoms representing children has 
been developed for use with photon transport codes. These phan- 
toms, patterned after the Fisher-Snyder adult phantom, consist of 
simple mathematical expressions for the boundaries of the major 
organs and body sections. The location and shape of the organs are 
consistent with drawings depicting developmental anatomy, with 
the organ volumes assigned such that the masses at the various ages 
conform closely with the data presented in Reference Man. The ex- 
plicit mathematical expressions for the various ages overcome the 
potential misrepresentation of organ sizes that occurred in phan- 
toms derived from simple mathematical transformations of the adult 
phantom. Female breast tissue has been added to the phantoms, in- 
cluding the adult, now allowing assessment of doses to this organ. 


2995 Modification of the immunogenic properties of 
chemically induced tumors arising in hosts treated concomi- 
tantly with ultraviolet light. Roberts, L.K.; Daynes, R.A. 
(Utah Univ., Salt Lake City). J. Immunol.; 125: No. 1, 438- 
447(Jul 1980). 

Experiments were conducted to determine whether the im- 
munogenic properties of tumors induced in mice possessing a spe- 
cific state of immunologic unresponsiveness were different from 
those that were generated in normal mice. Several parameters relat- 
ed to tumor induction by chemical carcinogens in mice exposed to 
ultraviolet light (UV) were studied. In addition to observed re- 
duced latency periods for tumors induced by benz[a]pyrene and 
methylcholantrene (MCA) in mice pretreated wth UV, the second- 
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ary growth charateristics of the MCA tumors generated in these 
hosts were dissimilar from those that arose in normal animals. Con- 
trary to the notion that most chemically induced tumors are capa- 
ble of progressive growth when transplanted into normal syngeneic 
hosts, a high proportion of the MCA tumors induced in UV-treated 
mice were highly antigenic. Our data sugest that the immunogenic 
properties of a tumor may be influenced by the immunologic status 
of the host at the time of tumor development. Thus, it might be 
postulated that a pre-existing immunoregulatory response toward a 
particular antigenic determinant may occlude the immune system's 
ability to recognize and eliminate certain nascent tumor cells that 
also express that antigen. 


2996 (HEDL-SA—1978) Technical information program 
summary: radiation protection - issues, terms, definitions. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). 24 Oct 1979. Contract AC14-76FF02170. 12p. 
NTIS, PC A02/MF AOl. 

Questions concerning the health effects and risks of exposure 
to ionizing radiations are presented and answered on a popular 
level. Definitions are given for various working terms. A defense is 
made of the radiation protection policies of Westinghouse Hanford 
Company. (ACR) 


2997 (LA-UR—80-3106) Analysis of survival data at 
LASL. Tietjen, G. (Los Alamos Scientific Lab., NM 
(USA)). 1980. Contract W-7405-ENG-36. 5p. (CONF- 
801045—4). NTIS, PC A02/MF A011. 

From DOE statistical symposium; Berkeley, CA, USA (29 
Oct 1980). 

Several of survival data being gathered at the Los Alamos 
Scientific Laboratory are described. Problems encountered in the 
Statistical analysis of the data are discussed. 


2998 (ORNL—5685) Biology Division progress report, 
October 1, 1978-May 31, 1980. (Oak Ridge National Lab., 
TN (USA)). Oct 1980. Contract W-7405-ENG-26. 183p. 


NTIS, PC A09/MF AO1. 

Separate abstracts were prepared for each of the four sec- 
tions into which this progress report has been divided. The report 
also contains sections related to interdivision activities and educa- 
tional activities. (ERB) 


2999 (ORNL—5685, pp 31-61) Cellular and Compara- 
tive Mutagenesis Section. Oct 1980. 

In Biology Division progress report, October 1, 1978-May 
31, 1980. 

The Cellular and Comparative Mutagenesis Section conducts 
research relevant to the estimation of the genetic hazards of radi- 
ation and chemicals to man, especially as these biohazards are en- 
countered in energy-related processes. The Section has four re- 
search units including Comparative Mutagenesis, Mammalian Cellu- 
lar and Molecular Studies, Genetics of Microorganisms and Droso- 
phila, and Development and Reproductive Physiology. Research 
projects are designed to provide a better understanding of the 
mechanisms of mutagenesis and also the utility of assays. Continu- 
ing and parallel research yielding knowledge of genetics and repro- 
duction in a variety of organisms, including man, accompany and/ 
or underlie the development of test systems. In the area of genetic 
toxicology the main effort is the development and validation of 
assays for mutagenicity and teratogenicity. The assays encompass 
bacteria, fungal systems, Drosophila, amphibia, mammalian cells in 
vitro, and mammalian cells in vivo. Mutagenicity assays involving 
several plant systems are also being developed. Since it is possible 
that mutagenicity is predictive of carcinogenicity, it is hoped that 
mutagenicity assays can be used to predict the potential carcinogen- 
icity of a compound to man. Finally, the Development and Repro- 
ductive Physiology Unit is involved in a variety of studies con- 
cerned with the teratogenicity and embryo toxicity of pollutants in 
amphibian systems. Validation of these end points as compared to 
mammalian systems could lead to the prediction of similar effects in 
man. A comprehensive study of the enzymology of DNA repair is 
being carried out including efforts in the area of photobiology. De- 
tailed studies of recombination and gene expression in Drosophila 
will provide basic information towards understanding mutation in- 
duction. (ERB) 
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3000 (ORNL—S5685, pp 62-80) Mammalian Genetics 
and Teratology Section. Oct 1980. 

In Biology Division progress report, October 1, 1978-May 
31, 1980. 

The work of the Mammalian Genetics and Teratology Sec- 
tion includes research in mutagenesis, basic genetics, reproductive 
biology, and teratogenesis involving basic studies, method develop- 
ment, including exploration of the biological material, and testing. 
The basic studies make good use of the genetic material accumulat- 
ed in mutagenesis experiments of various kinds, or of the findings of 
mutagenesis experiments themselves. In the latter category is the 
finding of a repair system in the fertilized egg. The genetics of 
repair competency or deficiency are now under study. A linear re- 
lationship between gene cosage and level of expression of an 
enzyme has been demonstrated. Opportunities for the study of gene 
action are provided by a number of X-autosome translocations 
which continue to be discovered in the course of mutagenesis ex- 
periments. In these rearrangements, X-chromosome inactivation ex- 
tends to neighboring autosomal loci. Considerable progress has 
been made in developing the skeletal mutation system, which pro- 
vides information on dominants that is highly useful for risk assess- 
ment. A senSitive-indicator test is now under development which 
will make the screening for skeletal mutations much faster and 
easier. Method development has also progressed on the in vivo so- 
matic-mutation test now being widely used as an in vivo screen for 
mutagens. Another method developed here is the numerical sex- 
chromosome anomaly (NSA) test for nondisjunction. The NSA 
method is being used to explore the effects of female age on chro- 
mosome loss and nondisjunction. A model for estimating the mis- 
classification error was experimentally established for the heritable 
translocation test. A rapid, easy, and sensitive in vivo screening test 
for teratogenesis was developed. An in vitro teratogenic prescreen 
being developed makes use of teratocarcinoma-derived cell lines. 
(ERB) 


3001 (ORNL—S5685, pp 81-124) Cancer and Toxicology 
Section. Oct 1980. 

In Biology Division progress report, October 1, 1978-May 
31, 1980. 

The Cancer and Toxicology Section is concerned with the 
investigation of the mechanisms by which chemicals, radiation, and 
viruses cause the changes broadly identified as cancer. In addition, 
the study of mechanisms has been extended to include the nontu- 
morigenic effects of various agents associated with fossil energy 
and fuels. Research in molecular genetics of carcinogenesis focuses 
largely on the transposon properties of the genomes of retroviruses. 
The transposon structure of the DNA genomes of endogenous 
murine N-tropic and B-tropic type C retroviruses is being elucidat- 
ed, and their chromosomal location mapped in hamster-mouse cell 
hybrids. A model of the mechanism of retrovirus induction by radi- 
ation and chemicals is being developed, and experiments have es- 
tablished that compounds such as hydroxyurea act as inducer. 
There is the possibility that transposition of sequences of this en- 
dogenous virus may be linked to leukemogenesis. Research in regu- 
lation of gene expression aims at defining in molecular terms the 
mechanisms determining expression of specific genes, how these are 
regulated by hormones, and the events responsible for dysfunction 
of gene expression in cancer. In corollary work, a library of cloned 
cDNAs specific for products of genes of special interest to regula- 
tion is being developed. Improvement of reversed-phase chromato- 
graphy as a means of isolating bacterial plasmids and restriction 
fragments of DNA is underway. Newly developed techniques 
permit the isolation of supercoiled plasmid DNA directly from bac- 
terial extracts. The technology has been developed recently for the 
photosynthetic growth of the chemo-autotrophic organism Rhodo- 
spirillum rubrum and the enzyme ribulosebisphosphate carboxylase 
has been produced in quantity. (ERB) 


3002 (PB—80-157431) The selection of patients for x- 
ray examinations. Final report. Brown, R.F.; Shaver, J.W.; 
Lamel, D.A.; Arcarese, J.S. (California Univ., San Francis- 
co (USA). Radiological Health Sciences Education Project). 
Jan 1980. Contract DHEW-223-75-6015. 64p. NTIS, PC 
AA04/MF AOl1. 

The purpose of this document is to improve existing radio- 
logical care by providing physicians with information that can lead 
to a reduction in unnecessary radiation exposure to the population. 
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In general, attending physicians are responsible for selecting pa- 
tients for x-ray examinations. In exercising this judgement, they de- 
termine the volume and distribution of diagnostic x-ray examina- 
tions. The areas of x-ray utilization and efficacy are constantly un- 
dergoing research and investigation. By accelerating the application 
of the results of such studies in selecting patients for x-ray examina- 
tion and by being concerned over the actual conduct of examina- 
tions, attending physicians can exercise considerable positive influ- 
ence over the radiation dose to the population. 


3003 (PNL—3524) ALLDOS: a computer program for 
calculation of radiation doses from airborne and waterborne 
releases. Strenge, D.L.; Napier, B.A.; Peloquin, R.A.; Zim- 
merman, M.G. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Oct 1980. Contract AC06-76RL01830. 154p. 
NTIS, PC A08/MF AO1. 

The computer code ALLDOS is described and instructions 
for its use are presented. ALLDOS generates tables of radiation 
doses to the maximum individual and the population in the region 
of the release site. Acute or chronic release of radionuclides may be 
considered to airborne and waterborne pathways. The code relies 
heavily on data files of dose conversion factors and environmental 
transport factors for generating the radiation doses. A source inven- 
tory data library may also be used to generate the release terms for 
each pathway. Codes available for preparation of the dose conver- 
sion factors are described and a complete sample problem is pro- 
vided describing preparation of data files and execution of 
ALLDOS. 


3004 (PNL-SA—8299) Microdosimetry of plutonium in 
beagle dog lung. Fisher, D.R.; Roesch, W.C. (Battelle Pacif- 
ic Northwest Labs., Richland, WA (USA)). Aug 1980. Con- 
tract AC06-76RL01830. 11p. (CONF-800944—5). NTIS, PC 
A02/MF A011. 

From 7. symposium on microdosimetry; Oxford, UK (8 Sep 
1980). 

A better understar.Jing of the microdosimetry of internally- 
deposited radionuclides should provide new clues to the complex 
relationships between organ dose distribution and early or late bio- 
logical effects. Our current interest is the microdosimetry of pluto- 
nium and other alpha emitters in the lung. Since the lung is an in- 
homogeneous tissue, it was necessary to characterize the micro- 
scopic distributions of alveolar tissue, air space, and epithelial cell 
nuclei to define source-target parameters. A statistical representa- 
tion of the microstructure of beagle dog lung was developed from 
automated image analysis of specimens from three healthy adult 
male dogs. The statistical distributions obtained constituted a data 
base from which it was possible to calculate both the energy dissi- 
pation of an alpha particle as it traversed a straight line path 
through pulmonary tissue, and the probability of intersecting a po- 
tentially sensitive biological site in the cell. Computer methods 
were modified to accomodate tissues with air space regions such as 
one finds in lung tissue. With the lung model description, these 
methods were used to determine probability density curves in spe- 
cific energy for inhaled plutonium aerosols. It was assumed that the 
activity was randomly distributed on alveolar walls. Calculated ex- 
amples are given for various activities of inhaled plutonium point 
sources deposited in lung tissue. 


3005 (PNL-SA—8890) Update on worker mortality data 
at Hanford. Gilbert, E.S. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). 1979. Contract ACOS-76RL01830. 
16p. NTIS, PC A02/MF AOl1. 

The subject of this paper is a study of the effects on mortal- 
ity of occupational exposure to ionizing radiation at the Hanford 
plant. The Hanford plant, which is located in southeastern Wash- 
ington State, was established in the early forties as an installation 
for plutonium production. Many workers employed by the various 
contractors hold jobs involving some exposure to radiation. Yearly 
records of this exposure, obtained from dosimeter readings, as well 
as occupational data, are maintained for all employees. Mortality 
data are obtained by having the Social Security Administration pe- 
riodically search their records for deaths of persons identified in the 
personnel rosters of Hanford contractors. Published analyses of 
worker mortality at Hanford have included workers initially em- 
ployed before 1965 and mortality up to April 1, 1974. In this paper, 
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the mortality data are updated to include deaths up to May 1, 1977, 
workers employed 1965 and later, and the most recent exposure 
data. In addition to updating results of earlier analyses, this paper 
provides a discussion of the problems involved in analyzing and in- 
terpreting occupational exposure and mortality data. For a more 
detailed discussion of these problems the reader is referred to the 
papers noted above. 

protracted 


3006 Hemopathologic consequences of 


gamma irradiation: alterations in granulocyte reserves and 


granulocyte mobilization. Seed, T.M.; Cullen, S.M.; Kaspar, 
L.V.; Tolle, D.V.; Fritz, T.E. (Argonne National Lab., IL). 
Blood; 56: No. 1, 42-51(Jul 1980). 

Aplastic anemia and myelogenous leukemia are prominent 
pathologic effects in beagles exposed to continuous, daily, low-dose 
gamma irradiation. In the present work, granulocyte reserves and 
related mobilization functions have been sequentially assessed by 
the endotoxin stress assay during the preclinical and clinical phases 
of these hemopoietic disorders. Characteristic patterns of granulo- 
cyte reserve mobilization are described that reflect given stages of 
pathologic progression. For radiation-induced leukemia, a five-stage 
pattern has been proposed. In contrast, a simple pattern of progres- 
sive, time-dependent contraction of granulocyte reserves and mobi- 
lization capacity was noted in the development of terminal aplastic 
anemia. Early preclinical phases of radiation-induced leukemia 
appear to involve an extensive depletion of the granulocyte re- 
serves (phase I) during the first ~ 200 days of exposure followed 
by a partial renewal of the reserves and associated mobilization 
functions between ~ 200 and 400 days (phase II). Sustained, sub- 
normal granulocyte mobilizations (phase III) following endotoxin 
stress typify the responses of dogs during the intermediate phase, 
whereas late preclinical, preleukemic stages (phase IV) are charac- 
terized by a further expansion of the reserves and in the mobiliza- 
tion capacities, particularly of the less mature granulocytes. Such 
late alterations in the pattern of granulocyte mobilization, together 
with other noted cellular aberrancies in the peripheral blood and 
marrow, appear to indicate leukemia (phase V) onset. 


3007 New mouse tumor model system (RIF-1) for com- 
parison of end-point studies. Twentyman, P.R. (Stanford 
Univ. School of Medicine); Brown, J.M.; Gray, J.W.; 
Franko, A.J.; Scoles, M.A.; Kallman, R.F. J. Natl. Cancer 
Inst.; 64: No. 3, 595-604(Mar 1980). 

A new tumor model system (RIF-1) was developed that is 
very suitable for studies in which clonogenic survival is compared 
with growth delay and control probability following various forms 
of treatment. The tumor was a radiation-induced sarcoma in the 
inbred female C3H/Km mouse. It had a low median tumor dose, 
had a satisfactory plating efficiency direct from in vivo to in vitro, 
was nonimmunogenic or minimally immunogenic, and metastasized 
only at a relatively advanced stage of growth. The cell line grew 
either as a monolayer on plastic dishes, as tumor spheroids in spin- 
ner culture, as lung nodules following injection of a single-cell sus- 
pension into the tall veins of syngeneic mice, or as a solid tumor. 
Both diploid and tetraploid clonogenic cells were found in mono- 
layer cultures of the RIF-1 line. 


3008 Induced skeletal mutations. Selby, P.B. (Oak 
ith National Lab., TN). Genetics; 92: s127-s133(May 

This paper describes a large-scale experiment that, by means 
of breeding tests, confirmed that many dominant skeletal mutations 
are induced by large-dose radiation exposure. The author also dis- 
cusses: (1) the major advantages and disadvantages of the skeletal 
method in improving estimates of genetic hazard to man; (2) future 
uses of the skeletal method; (3) direct estimation of risk beyond the 
first generation using the skeletal method; and (4) the possibility of 
using the skeletal method as a quick and easy screen for chemical 
mutagens. (RJC) 
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3009 Transformation of mouse C3H/10T 1/2 cells by 
single and fractionated doses of x rays and fission-spectrum 
neutrons. Han, A.; Elkind, M.M. (Argonne National Lab., 
IL). Cancer Res.; 39: 123-130(Jan 1979). 
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A mouse embryo-derived cell line, C3H/10T 1/2, was used 
to measure the frequency of in vitro neoplastic transformation in- 
duced by 50-kVp x rays and by fission-spectrum neutrons from the 
JANUS reactor at the Argonne National Laboratory. The transfor- 
mation frequency after single x-ray doses rises exponentially, reach- 
ing a plateau at about 3 x 107° transformant/survivor. The induc- 
tion curve following single neutron doses, while qualitatively simi- 
lar, initially rises more steeply and levels off at a maximum of about 
6 x 10~* transformant/survivor. Fractionation of a total x-ray dose 
of 700 rads results in an approximately 6-fold increase in survival 
and reduction in transformation frequency over a 16-hr interval. 
Fractionation of the total neutron dose of 378 rads has no effect 
upon cell survival, and transformation frequency declines by a 
factor of only about 1.7 at most over a 24-hr period. Cells derived 
from transformed foci formed fibrosarcomas when injected into ap- 
propriately treated mice. 


3010 Effects of humoral factors on amplification of non- 
recognizable erthrocytic and granulocytic precursors. Cron- 
kite, E.P.; Carsten, A.L.; Cohen, R.; Miller, M.E.; Moccia, 
G. (Brookbaven National Lab., Upton, NY). EY-76-C-02- 
0016. Blood Cells; 5: 331-350(1979). 

The effects of humoral factors on amplification of nonrecog- 

nizable erythrocytic and granulocytic precursors by the in vivo 
plasma clot diffusion chamber and the in vitro plasma clot culture 
methods were evaluated. Changes in the plasma erythropoietin 
levels, in the reticulocyte concentration and hematocrits of irradiat- 
ed and nonirradiated Long-Evans rats exposed to hypoxia were 
also determined. Results suggest erythropoietin may not be the sole 
regulator of red cell production and that inhibitors of chalone-like 
mechanisms may be involved. Measurements made on granulocyte 
precursors treated with colony stimulating factor (CSF) containing 
L-cell-conditioned medium revealed granulocytic colonies and 
burst-like formations similar to those seen for erythrocytic growth. 
There is strong evidence suggesting that CSF is a regulator of 
granulopoiesis; however, it is not the sole regulator and it appears 
that inhibitors may play an in vivo role. These possibilities are ex- 
amined in the light of results from in vivo and in vitro culture tech- 
niques. 
3011 Dependence of radiation-induced neoplastic trans- 
formation in vitro upon radiation quality and repair. Han, A.; 
Elkind, M.M. (Argonne National Lab.,IL). Natl. Bur. Stand. 
(U.S.), Spec. Publ.; 554: 63-73(1979). 

C3H/10T1/2 mouse embryo cells grown in culture were irra- 
diated with single or fractionated doses of fission-spectrum neutrons 
from the JANUS reactor or with 50-kV x-rays; survival and fre- 
quencies of neoplastic transformation were measured and the rela- 
tive biological effectiveness (RBE) for each end point was estimat- 
ed. As expected, for both survival and transformation, RBE’s 
depend upon level of effect, being higher for small than for large 
doses. Changes in transformation frequencies following x-ray dose 
fractionation indicate appreciable repair of both sublethal and sub- 
transformation damage. Results of fractionation of the fission-spec- 
trum neutron dose suggest repair of the first-dose subtransformation 
damage and no repair of sublethal damage. The observed results for 
the induction of neoplastic transformation in C3H/10T1/2 cells are 
qualitatively similar to data for tumor induction in animals. 
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3012 Repair deficient and hypersensitive diseases of 
man, Cleaver, J.E.; Bodell, W.J.; Park, S.D. (Univ. of Cali- 
fornia, San Francisco). Radiat. Res.; 476-483(1979). 

From 6. international congress of radiation research; Tokyo, 
Japan (13 May 1979). 

Many diseases are hypersensitive to DNA damaging agents 
but only xeroderma pigmentosum is consistently DNA repair defi- 
cient. Groups A to G exhibit reduction in excision of pyrimidine 
dimers and other lesions, the variant an alteration in polymerization 
or ligation. Pulse chase experiments indicate that excision defective 
and variant cells suffer increased blocking of replication forks 
during semiconservative replication after irradiation; but later 
bypass of such blocks is completely normal in all cell types. Thus, 
the variant is not defective in post-replication repair, and even the 
definition of such a system comes under question. 
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3013 (PB—80-154800) Calvert cliffs acoustic finfish sur- 
veys, 1977. Final report. Richkus, W.A.; Mulryan, D.; 
Zankel, K.; Kobler, B. (Martin Marietta Corp., Baltimore, 
MD (USA). Environmental Center). Dec 1979. 100p. NTIS, 
PC AA05/MF AOl1. 

Acoustic surveys were performed at the Calvert Cliffs nucle- 
ar power plant site in the Chesapeake Bay in 1977 to determine if 
plant operations have significantly affected the density and distribu- 
tion of pelagic finfish in the Bay. Concurrent midwater trawling in- 
dicated that bay anchovy were the dominant pelagic fish species in 
the area. Spectral analysis of series of density estimates along tran- 
sects revealed some of the distributional characteristics of fish. 
Large-scale spatial trends comparable to transect-length scales were 
the most frequently observed distribution pattern. No plant effects 
on distribution or density became evident. Using average biomass 
density, average annual impingement of bay anchcvy amounted to 
4% of the average standing stock in the Calvert Cliffs area of the 
Bay. 


3014 (PB—80-806490) Thermal pollution: biological ef- 
fects. Volume 2. 1974-February, 1980 (citations from the 
NTIS Data Base). Report for 1974-Feb 80. Brown, R.J. (Na- 
tional Technical Information Service, Springfield, VA 
(USA)). Mar 1980. 255p. NTIS PC NO1/MF NO1. 

Abstracts covering the effects of heated effluents on fish, 
shellfish, microorganisms, and plants in both fresh and salt water 
are presented, including the effects on growth, ecology, metabo- 
lism, heat tolerance, and productivity. The effluent sources are both 
power and industrial plants. (This updated bibliography contains 
248 abstracts, 19 of which are new entries to the previous edition.) 
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REFER ALSO TO CITATION(S) 2849, 2850, 2854, 2855, 2856, 2857, 2858, 
2859, 2869, 2923, 2930, 2939, 2947, 2977, 2977, 2995, 2997, 2997, 2998, 2999, 
3000, 3001 


3015 Metabolism and macromolecular binding of 
benzo(a)pyrene and its noncarcinogenic isomer benzo(e)pyrene 
in cell culture. Selkirk, J.K.; MacLeod, M.C. (Oak Ridge 
National Lab., TN). pp 21-35 of Polynuclear aromatic hy- 
drocarbons. Third international symposium on chemistry 
and biology - carcinogenesis and mutagenesis. Jones, P.W.; 
Leber, P. (eds.). Ann Arbor, MI; Ann Arbor Science Pub- 
lishers, Inc. (1979). 

The carcinogenicity of the polycyclic aromatic hydrocarbon 
benzo(a)pyrene [B(a)P] is thought to result from the metabolic for- 
mation of a highly reactive intermediate, 7,8-dihydrodiol-9,10-oxy- 
B(a)P which subsequently interacts with cellular macromolecules to 
produce neoplasia. Evidence has been presented implicating similar 
bay-region diol-epoxides as the ultimate carcinogenic forms of 
benz(a)anthracene, 7-methyl-benz(a)anthracene, 
dibenz(a,h)anthracene, and chrysene. Benzo(e)pyrene [B(e)P], on 
the other hand, is relatively inert when tested for carcinogenicity 
on mouse skin and rat trachea and when tested for mutagenicity in 
a mammalian system. 


3016 (CONF-8010106—1) Aspects of uncertainty in sim- 
ulation modeling. Gentry, R.D.; Travis, C.C. (Oak Ridge 
National Lab., TN (USA)). 1980. Contract W-7405-ENG- 
26. 6p. NTIS, PC A02/MF AO1. 

From Annual meeting of the Association for Computing Ma- 
chines; Nashville, TN, USA (27 Oct 1980). 

The consequences of uncertainties in simulation models must 
be viewed in the context of certain objectives. If the models are de- 
veloped to elucidate the true nature of a real system, then uncer- 
tainties may lead to misinterpretation of basic mechanisms, omission 
of critical components, or failure to identify specific interactions. 
When the primary objective of simulation modeling is to provide a 
predictive capability, the impact of uncertainties must be viewed in 
terms of the validity of specific output. In this paper we focus our 
attention on the effect of uncertainties as related to simulation mod- 
eling predictions. Our discussion will center on the role of uncer- 
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tainties in health assessment models for radioactive and toxic pollut- 
ants. Compliance with regulatory emission standards is frequently 
determined through the implementation of mathematical simulation 
models. With increased emphasis on the accuracy of these models, 
the incorporation of uncertainty analysis has become one of the 
most crucial components of simulation model validation. In the 
present paper, we address three aspects of uncertainty in simulation 
models: sources of uncertainty in individual organ exposure models; 
the relationship between parameter uncertainties and variability in 
the output of the model; and comparison of model predictions to 
observational data (validation). 


3017 (CONF-8010108—1) Aberrant RNA metabolism in 
hamster embryo fibroblasts exposed to benzo(a)pyrene. Uziel, 
M.; Haas, B.; Selkirk, J.K. (Oak Ridge National Lab., TN 
(USA); Tennessee Univ., Oak Ridge (USA). Graduate 
School of Biomedical Sciences). 1980. Contract W-7405- 
ENG-26. 12p. NTIS, PC A02/MF AOl1. 

From 5. international symposium on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (28 Oct 1980). 

A wide variety of carcinogens are known to form adducts 
with RNA and protein. These can accumulate in large quantities 
and persist into the time period when the carcinogenic lesion is 
fixed. These lesions introduce a variety of biochemical effects on 
RNA synthesis and degradation. A new parameter of RNA metab- 
olism, by cells in culture, has been observed in which neo-quiescent 
and quiescent cells were observed to excrete Urd and Cyd into the 
culture fiuid. This phenomenon is linked to the net degradation of 
RNA within the cell combined with the metabolic isolation of the 
UXP pool. Since it is known that an early effect of carcinogens on 
liver is degranulation of rough endoplasmic reticulum, the effect of 
B(a)P on excretion of nucleosides by hamster embryo fibroblasts 
was examined. At doses of 0.04 to 1.6 uM B(a)P, the cells are 
either partially arrested in growth or undergo lysis during the 
period when normal cells leave the G2M period. B(a)P treated cells 
initiated the excretion process at the same time as control cells, but 
the rate of release was enhanced 2- to 4-fold. The lethal toxicity of 
B(a)P to cultured hamster embryo fibroblasts is dependent on both 
the state of the cells and the growth medium. In the presence of 
benzo(a)pyrene, all RNA specific activity values show a different 
pattern than the control. The aberration may arise from either asyn- 
chronous cell growth or by alteration of a biochemical event that 
regulates initiation of rRNA synthesis. Studies on the effects of 
B(a)P on RNA synthesis show the potential rRNA accumulation is 
affected, which may be due to a greater instability of synthesized 
rRNA rather than an inherent blockage of RNA synthesis. In view 
of these observations, early modification of regulation of ribosomal 
RNA synthesis provides another potential site that may be rate 
limiting in the initiation of carcinogenesis. (ERB) 


3018 (DOE/MC/11284—T3) Effects of coal combustion 
effluent on pulmonary carcinogen metabolism. Colby, H.D. 
(West Virginia Univ., Morgantown (USA). Dept. of Physi- 
ology). 1980. Contract AT21-79MC11284. 8p. NTIS, PC 
A02/MF AOl1. 

This supplement is being submitted to serve as a summary of 
the studies completed during the fiscal year 1979 to 1980. Because 
of the known deleterious effects of lipid peroxidation on microso- 
mal xenobiotic metabolism in a variety of tissues (including lung) 
and the previously observed actions of heavy metals on hepatic 
lipid peroxidation, the following studies were carried out to charac- 
terize the process of lipid peroxidation in lung microsomes and to 
determine the actions of heavy metals on this process in the lung. 
The objective of these experiments was to evaluate potential mech- 
anisms through which heavy metals might affect pulmonary xeno- 
biotic (carcinogen) metabolism. To evaluate the actions of heavy 
metals on pulmonary microsomal metabolism, a combination of in 
vitro and in vivo studies was initiated. The in vitro studies included 
experiments to evaluate direct metal effects on enzyme activity as 
well as the effects of more prolonged exposure to the metals (prein- 
cubation studies). In all studies metal effects on pulmonary microso- 
mal metabolism were compared with those in other tissues to evalu- 
ate specificity of action. 
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3019 (LA-UR—80-3010) Cytotoxicity in human skiu fi- 
broblasts induced by photoactivated polycyclic aromatic hy- 
drocarbons. Strniste, G.F.; Brake, R.J. (Los Alamos Scientif- 
ic Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 12p. 
(CONF-8010108—4). NTIS, PC A02/MF AOI. 

From 5. international symposium on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (28 Oct 1980). 

Polycyclic aromatic hydrocarbons (PAH) require chemical 
modification in order to exert their mutagenic/carcinogenic activity 
on biological systems. The mode of activation which has been most 
extensively studied involves enzyme-catalyzed oxidation reactions 
but PAH can also be modified into oxidized and radical interme- 
diates upon exposure to various radiations. The resulting products 
have been shown to be cytotoxic, mutagenic and carcinogenic in a 
variety of test systems. A number of recent reports have examined 
the process of sunlight-activation of airborne particles contaminated 
with PAH. The concern here is the photoactivation of PAH into 
reactive intermediates which could act directly on target organs 
such as the skin and lungs. We have been studying the molecular 
and cellular effects of photoactivated PAH and complex organic 
mixtures (shale oil byproducts). In this report we present data con- 
cerning the cytotoxicity of near ultraviolet light (NUV)-activated 
PAH in cultured human skin fibroblasts, comparing normal cells 
with cells obtained from patients with the rare, autosomal recessive 
disease, xeroderma pigmentosum. In addition, we have quantitated 
the products of reactions of light-activated benzo(a)pyrene (B(a)P) 
with DNA in vitro, and have attempted to identify the 
photoproduct(s) of B(a)P that are important in these reactions. 


3020 (LA-UR—80-3195) Comparative dermotoxicity of 
shale oils. Holland, L.M.; Wilson, J.S.; Foreman, M.E. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W- 
7405-ENG-36. 8p. (CONF-800680—6). NTIS, PC A02/MF 
AOl. 

From Symposium on health effects investigations of oil shale 
development; Gatlinburg, TN, USA (23 Jun 1980). 

When shale oils are applied at higher dose levels the stand- 
ard observation of tumor production and latency are often obscured 
by a severe inflammatory response leading to epidermal degener- 
ation. The two experiments reported here are still in progress, how- 
ever the interim results are useful in assessing both the phlogistic 
and tumorigenic properties of three shale oils. Three shale oils were 
tested in these experiments. The first crude oil (OCSO No. 6) was 
produced in a modified in situ report at Occidental Oil Company’s 
Logan Wash site near Debeque, Colorado. The second crude oil 
(PCSO II) was produced in the above ground Paraho vertical-kiln 
retort located at Anvil Points near Rifle, Colorado and the third oil 
was the hydrotreated daughter product of the Paraho crude 
(PCSO-UP). Experiment I was designed to determine the highest 
dose level at which tumor latency could be measured without inter- 
ference from epidermal degeneration. Experiment II was designed 
to determine the effect of application frequency on both tumor re- 
sponse and inflammatory phenomena. Complete epidermal degener- 
ation was used as the only measure of severe inflammation. Rela- 
tive tumorigenicity was based on the number of tumor bearing mice 
without regard to multiple tumors on individual animals. In both 
experiments, tumor occurrence was confirmed one week after ini- 
tial appearance. The sex-related difference in inflammatory response 
is striking and certanly has significance for experimental design. An 
increased phlogistic sensitivity expressed in male mice could affect 
the meaning of an experiment where only one sex was used. 


3021 (PB—80-146343) Status assessment of toxic chemi- 
cals: benzidine. Final report 1 Nov-31 Dec 77. Archer, S.R.; 
Blackwood, T.R.; Meserole, N.P. (Monsanto Research 
Corp., Dayton, OH (USA)). Dec 1979. Contract EPA-68- 
03-2550. 3lp. NTIS, PC A03/MF AO1. 


The properties, sources, production processes, and uses of 
benzidine are reviewed in the report. Benzidine is a proven human 
carcinogen, and its widespread use as a dye intermediate has led to 
the high recurrence of bladder cancer in that industry. OSHA has 
imposed stringent workplace standards. Further information is 
needed on benzidine production and use to better define necessary 
regulatory action. 
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3022 (PB—80-151079) Sulfuric acid rain effects on crop 
yield and foliar injury. Final report. Lee, J.J.; Neely, G.E.; 
Perrigan, S.C. (Environmental Protection Agency, Corval- 
lis, OR (USA). Environmental Research Lab.). Jan 1980. 
28p. NTIS, PC AA03/MF AO1. 

A study was undertaken to determine the relative sensitivity 
of major U.S. crops to sulfuric acid rain. Plants were grown under 
controlled environmental conditions and exposed to simulated acid 
rain of three sulfuric acid concentrations (pH 3.0, 3.5, 4.0) or to a 
control rain (pH 5.7). Injury to foliage and effects on yield were 
common responses to acid rain. However, foliar injury was not a 
good indicator of effects on yield. 


3023 (PB—80-806607) Automobile air pollution: public 
health (citations from the NTIS data base). Report for 1964- 
Mar 80. Cavagnaro, D.M. (National Technical Information 
Service, Springfield, VA (USA)). Mar 1980. 82p. NTIS PC 
NO1/MF NO1. 

The annotated bibliography deals with information on the 
human effects of the major components of automobile exhaust 
gases. These include carbon monoxide, nitrogen oxides, aldehydes, 
hydrocarbons, and lead. Also included are data on platinum, palla- 
dium, and manganese salts, which are exhausts froin air pollution 
control devices, specifically catalytic converters. Studies which do 
not identify the automobile as the source of these gases have been 
excluded. (This updated bibliography contains 75 abstracts, 5 of 
which are new entries to the previous edition.) 


3024 (PB—80-806821) The biological effects of spills. 
Volume 2. 1978-march, 1980 (citations from the NTIS data 
base). Report for 1978-Mar 80. Harrison, E.A. (National 
Technical Information Service, Springfield, VA (USA)). 
Apr 1980. 136p. NTIS PC NO1/MF NO1. 

The volume of selected abstracts covers aspects of the bio- 
logical and ecological effects of oil spills in salt and fresh water. 
The effects on microorganisms, plants, and animals are studied, 
along with research on the residues and metabolic products of var- 
ious oil components. (This updated bibliography contains 129 ab- 
stracts, 71 of which are new entries to the previous edition.) 


3025 (PB—80-806839) The biological effects of oil spills 
(citations from the American Petroleum Institute data base). 
Report for 1975-Feb 80. Harrison, E.A. (National Technical 
Information Service, Springfield, VA (USA)). Apr 1980. 
240p. NTIS PC NO1/MF NO1. 

The selected abstracts cover aspects of the biological and 
ecological effects of oil spills in salt and fresh water. The effects on 
microorganisms, plants, and animals are studied, along with re- 
search on the residues and metabolic products of various oil com- 
ponents. (This updated bibliography contains 233 abstracts, 57 of 
which are new entries to the previous edition.) 


3026 (UCID—18080-80-1) Mutagenesis testing with 
mammalian cells: validating and adapting a multiple-marker 
bioassay to activate and detect mutagens in crude samples for 
energy technology. Progress report, July 1975-September 
1980. Carver, J.H.; Hatch, F.T. (California Univ., Liver- 
more (USA). Lawrence Livermore National Lab.). 5 Nov 
1980. Contract W-7405-ENG-48. 14p. NTIS, PC A02/MF 
AOl. 

The Chinese hamster ovary (CHO) assay developed during 
this period offers the unique capability of measuring forward muta- 
tion at four gene loci within a single cell line - the autosomal aden- 
ine phosphoribosyltransferase (aprt) and thymidine kinase (tk) loci 
quantified by mutant resistance to azaadenine and fluorodeoxyuri- 
dine, as well as the genes involved in resistance to ouabain (Na-K- 
ATPase) and thioguanine (hypoxanthine-guanine phosphoribosyl 
transferase, hgprt). This multiple-marker system combines and ex- 
pands the attributes of the two major mammalian mutagenesis 
assays currently in use: CHO systems employing the single-locus 
hgprt assay and mouse L5178Y systems assaying mutation only at 
the tk locus. Extensive validation carried out during the course of 
this study indicates that using a combination of loci may increase 
the reliability and generality of in vitro mammalian mutagenesis 
assays to detect a variety of mutagens. In particular, the aprt locus 
offers rapid expression kinetics and minimal technical problems 
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with cell density artifacts and dilution procedures and provides a 
data base obtained with a known marker for single gene mutation. 
Preliminary evidence from experiments with plant flavonols sug- 
gests that these clastogens producing chromosome aberrations and 
tetraploidy are detected as mutagens at the tk locus but not at the 
other three markers. The rapid expression of tk mutants and the 
possibility that this locus detects a broader spectrum of genetic le- 
sions than do the other markers argues for using tk and aprt loci in 
combination. 


3027 (UCLA—12/1264) Assessment of plant toxicity 
threshold of several heat transfer and storage fluids and eu- 
tectic salts, Nishita, H. (California Univ., Los Angeles 
(USA). Lab. of Nuclear Medicine and Radiation Biology). 
Oct 1980. Contract AC03-76SF00012. 33p. NTIS, PC A03/ 
MF AOl1. 

Plant toxicity threshold levels of several heat transfer and 
storage fluids and eutectic salts were determined by using a modi- 
fied Neubauer technique. Barley seed germination and seedling 
growth were used for the toxicity tests. The general order of toxic- 
ity of the fluids applied to three mineral soils was ethylene gloycol 
> Dow 200 much greater than Caloria HT43 > Therminol 66. 
The toxicity order of the fluids applied to an organic soil was eth- 
ylene glycol > Caloria HT43 > Dow 200 > Therminol 66. Thus, 
Therminol 66 was the least toxic among the fluids used. Among the 
eutectic salts tested Dupont HITEC was more toxic than 8.4 per- 
cent NaCl-86.3 percent NaNOs-5.3 percent Na2SO, mixture in three 
of the four soils used. In the fourth soil there was no apparent dif- 
ference of toxicity between the two salt mixtures. Depending on 
the fluid and the salt mixture, the toxicity threshold levels for 
barley seedlings ranged from 4451 to 317,488 ppM in the soils used. 


3028 (UCLA—12/1265) Worker health and safety in 
solar thermal power systems. VII. The toxicological and 
health implications of solar thermal process fluids. Kahane, 
S.W. (ed.). (California Univ., Los Angeles (USA). Lab. of 
Nuclear Medicine and Radiation Biology). Oct 1980. Con- 
tract AC03-76SF00012. 303p. NTIS, PC A1l4/MF AOl1. 

The toxicological and health implications of high-tempera- 
ture solar thermal process fluids were examined. Fluids likely to be 
used were first identified and characterized according to their phys- 
ical and chemical characteristics. The identified fluids were then 
screened to select those solar thermal process fluids with potential- 
ly significant toxicological/health implications for further study. 
The screening procedure delineated each compound's basic chemi- 
cal, physical, and operating characteristics (as would occur in high 
temperature solar thermal applications), selected toxicological infor- 
mation and the criteria used to classify each compound according 
to a broad toxicological rating scheme. Thirty compounds deter- 
mined from the initial screening procedure to be moderately to 
highly toxic were selected for further study. The detailed toxicolo- 
gical assessment consisted primarily of a comprehensive literature 
survey. Effects resulting from acute and/or chronic exposure were 
evaluated and applicable federal exposure standards were identified 
and discussed. Particular emphasis was placed upon determining 
both the toxicity of the selected compounds as they relate to the 
solar thermal industry and the following factors: type(s) of orga- 
nism exposed, means of entry into the body, level and period of ex- 
posure, fate in the body, and observed effects. To provide perspec- 
tive to the toxicological evaluation, the health and safety experi- 
ence of the solar thermal industry and other industries with proc- 
esses or fluids similar to those proposed for the solar thermal indus- 
try was evaluated. Three reiated industries with processes similar to 
the solar thermal industry - electric utility, petroleum refining and 
chemical process industries - were identified and evaluated in detail. 
Two specific processes within those industries, the transport of 
fluids and the transport of heat, both at high temperatures and pres- 
sures, were examined. 


3029 (UR—3490-1877) Microproperties of operant be- 
havior as aspects of toxicity. Weiss, B. (Rochester Univ., NY 
(USA). School of Medicine and Dentistry). 1980. Contract 
AC02-76EV03490. 16p. (CONF-8006133—1). NTIS, PC 
A02/MF AOl1. 

From Symposium on recent developments in the quantifica- 
tion of steady-state operant behavior; Manchester, UK (22 Jun 
1980). 
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The author delivers a discourse on the roie and utility of 
perturbations in operant behavior as an assay system in the fields of 
pharmacology and toxicology. (ACR) 


3030 (UR—3490-1886) Comparison of normal and asth- 
matic subjects’ responses to sulfate pollutant aerosols. Utell, 
M.J.; Morrow, P.E.; Hyde, R.W. (Rochester Univ., NY 
(USA). Dept. of Radiation Biology and Biophysics). 1980. 
Contract AC02-76EV03490. 7p. (CONF-8009111—1). 
NTIS, PC A02/MF AOI. 

From 5. international symposium on inhaled particles; Car- 
diff, UK (8 Sep 1980). 

Epidemiological studies support an association between ele- 
vated levels of sulfates and acute respiratory disease. To determine 
if these pollutants produce airway hyperreactivity, 16 normal and 
17 asthmatic subjects inhaled a contro] NaCl aerosol and the fol- 
lowing sulfates: ammonium sulfate, sodium bisulfate, ammonium bi- 
sulfate, and sulfuric acid. A Lovelace generator produced particles 
with an average MMAD of approx. 1.0 um (o/sub g/ = 2.0) and 
concentrations of 0.1 and 1.0 mg/m* By double-blind randomiza- 
tion, all subjects breathed these aerosols for a 16-minute period. To 
determine if sulfate inhalation caused increased reactivity to a 
known bronchoconstrictor, all subjects inhaled carbachol following 
each 16-minute exposure. Before, during, and after exposure, pul- 
monary function studies were performed. When compared to NaCl, 
sulfate (1 mg/m*) produced significant reductions in airway con- 
ductance and flow rates in asthmatics. The two most sensitive asth- 
matics demonstrated changes even at 0.1 mg/m® sulfate. To a far 
more significant degree, the bronchoconstrictor action of carbachol 
was potentiated by sulfates more or less in relation to their acidity 
in normals and asthmatics. 


3031 Two-stage carcinogenesis studies with asbestos in 
Fisher 344 rats. Topping, D.C.; Nettesheim, P. (Oak Ridge 
National Lab., TN). Contract W-7405-ENG-26. J. Natl. 
Cancer Inst.; 65: No. 3, 627-630(Sep 1980). 

The cocarcinogenic effect of chrysotile asbestos was investi- 
gated in heterotopic tracheal transplants of F344 rats. Tracheal 
transplants were first exposed to graded doses of 
dimethylbenz[aJanthracene (DMBA) contained in intraluminal pel- 
lets. Four weeks after the start of DMBA the spent pellets were 
removed, and 200 yg chrysotile, a nontumorigenic dose of asbestos, 
was introduced into the lumina of the preexposed tracheas. No sig- 
nificant enhancement of the tumor response was seen with 100 pg 
DMBA, a dose that was tumorigenic by itself. However, with 50 
and 25 pg DMBA, nontumorigenic dose levels, a 15 and 23% inci- 
dence of tracheal carcinomas occurred when DMBA exposure was 
followed by a nontumorigenic dose of chrysotile. At 12.5ug 
DMBA, this effect was not observed. 


3032 Toxicity and ecological significance of trace ele- 
ments in aquatic environments. Kalmaz, E.V. (Univ. of Ten- 
nessee, Knoxville). J. Environ. Sci.; 23: No. 5, 24-27(Sep 
1980). 

The variability of trace element concentration levels in 
aquatic environments is great, both on a macro- and microgeogra- 
phic scale, as well as with time at a given location. In some cases, it 
is difficult to correlate trace element concentration with such char- 
acteristics as river flow or lithologic environment. In order to accu- 
rately characterize trace elements and attempt to develop models 
for predicting their behavior and movement in aquatic ecosystems, 
it is necessary to distinguish their various forms of chemical and 
physical states, such as solubility, adsorption capability, particle 
size, reactivity with other organic and inorganic compounds and 
complex formation. Such characteristics play an important role in 
their availability to and uptake by aquatic animals and plants. Gen- 
erally, sediment serves as a major source and sink for most trace 
element contaminants. Food chain transport in both aquatic and ter- 
restrial environments results in movement of toxic trace elements 
from lower to higher positions in the food chain. Trace elements in 
high concentrations in aquatic and terrestrial environments are po- 
tentially dangerous. Some trace elements are more dangerous than 
others and require much more care in management of their collec- 
tion, treatment and disposal. Classification of more hazardous trace 
elements reflects the time, place and attitudes of responsible official 
agencies. 
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3033 Toxicity of a coal liquefaction product to aquatic 
organisms. Giddings, J.M.; Parkhurst, B.R.; Gehrs, C.W.; 
Millemann, R.E. (Oak Ridge National Lab., TN). Bull. En- 
viron. Contam. Toxicol.; 25: No. 1, 1-6(Jul 1980). 

Using acute bioassay tests a representative coal liquefaction 
product was compared with a petroleum derived residual fuel oil 
and a diesel fuel. The acute toxicity of water soluble fractions of 
the oils to two freshwater algae and one freshwater crustacean was 
determined. 


3034 Depressed humoral immunity and increased tumor 
incidence in mice following in utero exposure to 
benzo[a]pyrene. Urso, P.; Gengozian, N. (Associated Uni- 
versities, Oak Ridge, TN). J. Toxicol. Environ. Health; 6: 
No. 3, 569-576(May 1980). 

Exposure of mice to a single small dose of benzo[a]pyrene in 
utero leads to a severe suppression of the anti-sheep erythrocyte 
plaque-forming response shortly after birth that persists into later 
life. There is also an 11- to 13-fold increase in the frequency of 
tumors in these mice at 56 to 78 wk of age compared to the un- 
treated control group. Mice exposed to 150-R x-irradiation in utero, 
after an early immune suppression, show recovery of the plaque- 
forming response with no increase in tumor incidence. The sus- 
tained suppression in immune status induced in mice by exposure to 
benzo[a]pyrene during fetal life may be related to an altered 
immune surveillance mechanism and a consequent increased suscep- 
tibility to tumor development. 


3035 Circulation of carcinogenic polycyclic aromatic hy- 
drocarbons in the human environment and cancer prevention. 
Shabad, L.M. J. Natl. Cancer Inst.; 64: No. 3, 405-410(Mar 
1980). 

This editorial discusses the distribution of carcinogens in the 
human environment and stresses the idea that both the accumula- 
tion processes and the breakdown of carcinogens can coexist in 
humans. Therefore, prevention of tumors depends on comprehen- 
sive studies of the carcinogenic action of some chemicals and on 
information not only on the transmission of these compounds in the 
i. nan environment but also on their metabolism within the body. 


3036 Chronic inhalation of cigarette smoke by F344 
rats. Dalbey, W.E. (Oak Ridge National Lab., TN); Nette- 
shelm, P.; Griesemer, R.; Caton, J.E.; Guerin, M.R. J. Natl. 
Cancer Inst.; 64: No. 2, 383-390(Feb 1980). 

Specific-pathogen-free female F344 rats were exposed by in- 
halation to what was considered a maximal tolerated dose of ciga- 
rette smoke. Total pulmonary deposition of smoke particulates from 
a single cigarette was 0.25 mg in young rats. Rats were exposed to 
smoke from 7 cigarettes/day for as long as 2.5 years, at which time 
30% of the rats remained alive. Mortality of smoke-exposed animals 
was not different from that of untreated or sham-exposed controls. 
Hyperplastic and metaplastic areas in the epithelium of the nasal 
turbinates, larynges, and tracheae of exposed animals were ob- 
served at death. The lungs of exposed rats contained areas of focal 
alveolitis consisting of accumulated pigmented macrophages, epith- 
elial hyperplasia, fibrosis, and disrupted alveolar structure. Smoke 
exposure did not change the total number of tumor-bearing animals 
relative to controls; however, exposed rats had significantly fewer 
tumors in ovaries but an increased number of tumors in the respira- 
tory tracts and dermes. 


3037 Dynamics of neoplastic development in carcinogen- 
exposed tracheal. Terzaghi, M. (Oak Ridge National Lab., 
TN); Nettesheim, P. Contract W-7405-ENG-26. Cancer 
Res.; 39: 4003-4010(Oct 1979). 

The qualitative and quantitative cellular changes occurring 
in tracheal epithelium in vivo during the process of carcinogenesis 
were investigated by use of an in vitro assay which measures the 
formation of epithelial foci (EF); this method is called EF assay. 
The cell or cells giving rise in vitro to an EF which survives and 
proliferates for at least one month after tracheal cells have been 
seeded into culture dishes was defined as the epithelial focus-form- 
ing unit (EFFU). Viable epithelial cells were harvested from heter- 
otropic tracheal grafts immediately and at 2, 4, and 8 months after 
they had been exposed in vivo for 4 weeks to 165 pg of 
dimethylbenz(a)anthracene. This carcinogen exposure was known 
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to induce a 9% incidence of invasive tracheal carcinomas. The cell 
suspensions obtained from individual tracheas (20 tracheas per time 
point) were seeded into culture dishes, and the number of EF was 
scored 1 month later. Normal tracheal cells and cells from tracheas 
exposed to 100 wg of 12-O-tetradecanoylphorbol-13-acetate po- 
duced no EF. In contrast, 80 to 90% of the cultures of all tracheas, 
exposed to dimethylbenz(a)anthacene 8 months prior to the collec- 
tion of cells, developed one or more EF. During the first 4 months 
after termination of dimethylbenz(a)anthracene exposure, the 
number of EF per trachea remained constant at 3 to 4. Between 4 
and 8 months, the number of EF per trachea increased 3- to 5-fold. 


Oncogenic transformation in epithelial cell lines 
derived from tracheal explants exposed in vitro to N-methyl- 
N’-nitro-N-nitrosoguanidine. Steele, V.E.; Marchok, A.C.; 
Nettesheim, P. (Oak Ridge National Lab., TN). Contract 
W-7405-ENG-26. Cancer Res.; 39: 3805-3811(Oct 1979). 

Rat tracheal explants were exposed to N-methyl-N’-nitro-N- 
nitrosoguanidine (MNNG), a known potent carcinogen, for exami- 
nation of oncogenic transformation in respiratory tract epithelium 
in vitro. Organ cultures were exposed for 6 h on days 3 and 6 of 
culture to 0, 0,001, 1.0, or 10.0 ug of MNNG per ml of medium. 
Primary epithelial cell cultures, derived from 25 of the 30 carcino- 
gen-exposed explants, underwent a distinct morphological change 
after approximately 160 days of culture. Only after this change 
could primary cell cultures be subcultured into cell lines. No cell 
lines could be established from control tissue. Tumorigenicity of the 
cell lines was determined after approximately 10 to 20 passages by 
inoculation of 10° cells into the thighs of immunosuppressed isogen- 
eic rats. The number of explants that yielded tumorigenic cell lines 
was 0, 5, 6, and 9, respectively, for groups of 10 exposed to the 
above MNNG concentrations. The average latency period between 
inoculation and tumor appearance also showed a dose response. It 
was significantly shorter for cell lines in the group receiving 10 yg 
MNNG per ml [59.8 +- 7.3 (S.E.) days] than for cell lines in the 
group receiving 0.001 4g MNNG per ml (125 +- 10.7 days). Either 
adenosquamous cell carcinomas or keratinizing squamous cell carci- 
nomas were obtained from cell lines in all groups. Four cell lines in 
the group receiving 10 ug MNNG per ml and 2 cell lines in the 
group receiving 1 yg MNNG per ml formed tumors which metas- 
tasized to other organs. During culture in vitro, cell lines became 
increasingly malignant. This was demonstrated by inoculation of 
some of the cell lines at successive passages. In all cases, tumor in- 
cidence increased and the latency period decreased with increasing 
passage number. 


3039 Anticarcinogenic effects of 2,3,7,8-tetrachlorodi- 


benzo-p-dioxin on benzo(a)pyrene and 7,12- 
dimethylbenz(a)anthracene tumor initiation and its relation- 
ship to DNA binding. Cohen, G.M.; Bracken, W.M.; Iyer, 
R.P.; Berry, D.L.; Selkirk, J.K.; Slaga, T.J. (Oak Ridge Na- 
tional Lab., TN). Contract W-7405-ENG-26. Cancer Res.; 
39: 4027-4033(Oct 1979). 

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) pretreatment 
inhibits the carcinogenicity of both benzo(a)pyrene [B(a)P] and 
dimethylbenz(a)anthracene when they are applied as skin tumor ini- 
tiators in female Sencar mice. TCDD caused a marked decrease in 
the in vivo covalent binding of dimethylbenz(a)anthracene to DNA 
and RNA but caused a significant increase in the in vivo binding of 
B(a)P to DNA with relatively little change in RNA binding. The in 
vivo binding of B(a)P to DNA in the absence of TCDD pretreat- 
ment was accompanied by formation of a major hydrocarbon-deox- 
yribonucleoside adduct which cochromatographed with 7,8-dihy- 
droxy-9,10-epoxy-7,8,9,10-tetrahydrobenzo(a)pyrene bound to the 
exocyclic amino group of guanine. The increased in vivo binding to 
DNA following pretreatment with TCDD did not results in the 
formation of detectable amounts of this adduct but in the formation 
of other, as yet unidentified, adducts. It is suggested, partly on our 
observation, that the absence of the adduct of 7,8-dihydroxy-9,10- 
epoxy-7,8,9,10-tetrahydrobenzo(a)pyrene bound to guanine corre- 
sponded to the marked tumor-inhibitory properties of TCDD and 
that formation of this adduct may be a critical but by itself an inad- 
equate step in B(a)P-induced mouse skin carcinogenesis. Thus, the 
inhibition by TCDD of B(a)P skin tumorigenesis correlated with 
the loss of known hydrocarbon-deoxyribonucleoside adducts but 
not with the total binding to DNA. This stresses the importance of 
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the qualitative, not just the quantitative, nature of the hydrocarbon- 
DNA interactions and its subsequent relationship to carcinogenesis. 


3040 Potent tumor-initiating activity of the 3,4-dihydro- 
diol of 7, 12-dimethylbenz(a)anthracene in mouse skin. Slaga, 
T.J. (Oak Ridge National Lab., TN); Gleason, G.L.; DiGio- 
vanni, J.; Sukumaran, K.B.; Harvey, R.G. Contract W-7405- 
ENG-26. Cancer Res.; 39: 1934-1936(Jun 1979). 

The abilities of the racemic trans-3,4-, 5,6-, and 8,9-dihydro- 
diols of 7,12-dimethylbenz(a)anthracene to initiate skin tumors in 
mice were determined by using a two-stage system of tumorigene- 
sis. The 7,12-dimethylbenz(a)anthracene trans-3,4-dihydrodiol was 
found to be much more active as a tumor initiator than the parent 
hydrocarbon. The 7,12-dimethylbenz(a)anthracene trans-5,6- and 
8,9-dihydrodiols were essentially inactive as skin tumor initiators. 
Our results suggest that the 3,4-dihydrodiol of 7,12- 
dimethylbenz(a)anthracene is a proximal carcinogen and that the 
bay region diol-epoxide may be the ultimate carcinogenic form of 
DMBA. 


3041 Marked differences in the skin tumor-initiating ac- 
tivities of the optical enantiomers of the diastereomeric 
brooke 6 Prag 7,8-diol-9,10-epoxides, Slaga, T.J. (Oak Ridge 
National Lab., TN); Bracken, W.J.; Gleason, G.; Levin, W.; 
Yagi, H.; Jerina, D.M.; Conney, A.H. Contract W-7405- 
ENG-26. Cancer Res.; 39: 67-71(Jan 1979). 

The abilities of the optically pure (+)- and (-)-enantiomers 
of the diastereomeric 7,8-dihydroxy-9, 10-epoxy-7,8,9, 10- 
tetrahydrobenzo(a)pyrenes derived from the enantiomeric trans-7,8- 
dihydrodiols to initiate skin tumors in mice were determined with a 
two-stage system of tumorigenesis. As a tumor initiator, (+)- 
1,B,8a-dihydroxy-9a, 10a-epoxy-7,8,9,10-tetrahydrobenzo(a)pyrene 
2 was approximately 60% as active as was benzo(a)pyrene, whereas 
(-)-7a,8B-dihydroxy-98, 108-epoxy-7,8,9, 10- 
tetrahydrobenzo(a)pyrene 2 was about 2% as active as was 
benzo(a)pyrene. The tumor-initiating ability of (+)-7,8,8a-dihy- 
droxy-9a, 10a-epoxy-7,8,9, 10-tetrahydrobenzo(a)pyrene 2 was found 
to be greater when given daily for 6 days at a dose of 34 nmol/day 
than when given once at a 200-nmol dose level. Similar fractionated 
doses of benzo(a)pyrene or (-)-7a,88-dihydroxy-98-epoxy-7,8,9,10- 
tetrahydrobenzo(a)pyrene 2 did not increase their skin tumor-initiat- 
ing activity. The data suggest that (+)-78,8a-dihydroxy-9a,10a- 
epoxy-7,8,9, 10-tetrahydrobenzo(a)pyrene is an ultimate carcinogenic 
form of benzo(a)pyrene. 


3042 Effect of the co-carcinogen benzo(e)pyrene on mi- 
crosome-mediated chemical mutagenesis in Salmonella typhi- 
murium. Rao, T.K.; Young, J.A.; Weeks, C.E.; Slaga, T.J.; 
ne J.L. (Oak Ridge National Lab., TN). Contract Ww: 
5-ENG-26. Environ. Mutagen.; 1: 105- 112(1979). 
Chemical agents that possess the ability to alter tumorigeni- 
city of carcinogens (administered at subthreshold dose) constitute a 
major health hazard. We have employed the Ames Salmonella 
assay to examine the effect of co-carcinogenic benzo(e)pyrene 
[B(e)P] on microsome-mediated chemical mutagenesis. B(e)P en- 
hanced the mutagenic activity induced by 2-acetylaminofluorene (2- 
AAF) and benzo(a)pyrene [B(a)P] in strains TA1538 and TA98. 
Enhancement was also noted with N-hydroxy-2-AAF (the proximal 
metabolite of 2-AAF), but not with an ultimate carcinogenic form 
(N-acetoxy-2-AAF). These results suggest the use of this approach 
to detect chemical agents that possess the ability to alter the activi- 
ty of mutagenic or carcinogenic chemicals. 


3043 Mechanisms of inhibition of active transport AT- 
Pases by mercurials. Berg, G.G.; Miles, E.F. (Univ. of 
Rochester School of Medicine and Dentistry, NY). Chem.- 
Biol. Interact.; 27: 199-219(1979). 

Inhibition by methylmercury and mercuric chloride Mg,Ca 
ATPase and Na,K ATPase activities in human erythrocyte ghosts 
was correlated with the binding capacity of ghosts for the mercuri- 
al. Full inhibition was always reached below saturation of binding 
capacity, and half-inhibition at levels as low as 10% saturation. 
Under such conditions, concentrations of free inhibitor were negli- 
gibly low, and existing mathematical models of inhibition were not 
applicable. New inhibitor partition equations were introduced to 
model the mechanisms of action of mercurials. Up to 7 methylmer- 
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cury groups were calculated to bind to one Na,K ATPase molecule 
at non-inhibitory sites, while only one reacted with the inhibitory 
site. Mg, Ca ATPase showed simple one-hit inhibition (one mercu- 
rial per enzyme); further washing of ghosts, however, unmasked a 
second binding site (cooperative two-hit inhibition). Affinities of 
mercurials to sites of inhibition were calculated relative to other li- 
gands in erythrocyte membranes: the ratios ranged from 3:1 to 50:1. 
The results demonstrated the use of binding capacity assays and in- 
hibitor partition equations to measure and compare the susceptibili- 
ties of membrane-bound enzymes to poisoning by mercurials. 


5604 Other Environmental Pollutant Effects 


3044 (SWRI—14-5277(No.5)) Preliminary study of the 
behavioral and biological effects of high intensity 60 HZ elec- 
tric fields. Interim technical p report No. 5. Feldstone, 
C.S.; Polonis, J.J.; Smith, H. : Gibson, E.G.; Tarver, W.B. 
(Southwest Research Inst., San Antonio, TX (USA)). Au 
a Contract ACO1-77ET29213. 175p. NTIS, PC A08/M 
Increasingly higher voltages for electric power transmission 
lines are currently anticipated. The increased efficiency of such 
lines, coupled with increases in the cost of energy, will probably 
make ultra-high voltage lines a necessity. The serious question 
arises of what effects the high-intensity electric fields will have on 
living organisms. The objective of the preliminary study (Phase 1) 
is to develop and thoroughly test the apparatus and experimental 
protocols which are planned for a major study (Phase 2) which will 
begin when the preliminary study is complete. The experiments in 
Phase 1 were not intended to produce scientifically valid results. 
The results should be considered as anecdotal but, potentially useful 
in forming hypotheses. In Phase 1 a group of six individual subjects 
and a group of four social subjects were placed in the exposure fa- 
cility. An initial pre-exposure period allowed data to be gathered 
for 14 experimental days before any electric fields were turned on. 
A similar (post-exposure) followed the exposure period. For the 
first experimental group, the exposure period was a six week period 
during which data were gathered on 23 days. The exposures of sub- 
jects in the preliminary study was to 30 kV/m 60 Hz electric fields. 


3045 Noise-abatement method for explosives testing. 
Pfeifer, H.E.; Odell, B.N.; Arganbright, V.E. (Univ. of Cali- 
fornia, Livermore). Am. Ind. Hyg. Assoc. J.; 41: No. 9, 672- 
677(Sep 1980). 

When Lawrence Livermore Labortory started detonating ex- 
plosives at its Site 300 test location in the sparsely populated hills 
east of the Laboratory, residents in neighboring areas complained 
of sudden loud noises. A combined literature and research study, 
coupled with an experimental test program, indicated the combina- 
tion of air temperatures and winds at various elevations was primar- 
ily responsible for blast or sound waves being returned to the sur- 
face. To solve the noise problem, the Laboratory devised a method 
for determining the maximum amount of explosives that could be 
detonated aboveground under various atmospheric conditions with- 
out creating excessive noise in populated areas. This method for 
predicting explosives weight limits using pressure-distance-weight 
nomograms and the slope of a sound-velocity curve is described. 
The sound-velocity curve is computed with temperature informa- 
tion from the US Weather Bureau and wind data from a target-ac- 
quisition radar system. By following this method, the Laboratory 
has been able to detonate thousands of shots without creating ex- 
cessive noise in nearby communities. 
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3046 (DOE/EV—0091/1) Operational accidents and ra- 
diation exposures at DOE facilities. Fiscal year 1978. (De- 
partment of Energy, Washington, DC (USA). Assistant Sec- 
an? for Environment). 1978. 32p. NTIS, PC A03/MF 
AOl. 


Comprehensive safety programs are maintained at DOE 
facilities in order to protect both personnel and property from acci- 
dents. To ensure compliance with safety standards and regulations 
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and maximize effectiveness of the safety programs, an extensive in- 
spection and appraisal program is conducted at the contractor and 
field office levels by both DOE field and Headquarters safety per- 
sonnel. When accidents do occur, investigations are conducted to 
identify causes and determine managerial or safety actions needed 
to prevent similar occurrences. DOE safety requirements include 
the reporting of personnel injury, property and motor vehicle losses 
on a quarterly basis, and radiation doses on an annual basis. The 
radiation dose data for CY 1978 are presented and reviewed in this 
report. All other data in this report are for FY 1978. 


3047 (DPST—80-401) SRL process hazards review 
manual, (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Aug 1980. Contract ACO09- 
76SR00001. 89p. NTIS, PC A0OS/MF AO1. 

The principal objective of the Process Hazards Management 
Program is to provide a regular, systematic review of each process 
at the Savannah River Laboratory (SRL) to eliminate injuries and 
to minimize property damage resulting from process hazaids of 
catastrophic potential. Management effort is directed, through the 
Du Pont Safety Program, toward those controls and practices that 
ensure this objective. The Process Hazards Management Program 
provides an additional dimension to further ensure the health and 
safety of employees and the public. Du Pont has concluded that an 
organized approach is essential to obtain an effective and efficient 
process hazards review. The intent of this manual is to provide 
guidance in creating such an organized approach to performing 
process hazards reviews on a continuing basis. 


3048 (HEDL-SA—1976) Technical information program 
summary: unusual occurrence reports. (Hanford Engineering 
Development Lab., Richland, WA (USA)). 26 Sep 1979. 
Contract AC14-76FF02170. 7p. NTIS, PC A02/MF AO1. 

Unusual Occurrence Reports (UOR’s) are documents issued 
by Westinghouse Hanford Company and other Department of 
Energy contractors to identify, report and evaluate unusual or un- 
planned events and to describe action to correct and prevent similar 
events from reoccurring at WHC or within other goverment instal- 
lation. This report describes what UOR’s are and what their func- 
tions are. (ACR) 
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3049 (OTA-TM-O—4) Ocean margin drilling: a techni- 
cal memorandum. (Office of Technology Assessment (U.S. 
Congress), Washington, DC). May 1980. 121p. GPO. 

The ocean margin drilling (OMD) program is both a con- 
tinuation of deep ocean drilling under NSF earth sciences and a 
new thrust to investigate the geology of continental margins and 
ocean crust where very deep drilling is necessary to penetrate un- 
known regions. Some of the margin regions, which are the borders 
between continental shelves and the deep ocean, could contain sub- 
stantial oil and gas resources, but very little evidence has yet been 
collected. This Technical Memorandum reviews the present plans 
for the Ocean Margin Drilling program and addresses questions on 
the merits of the program and alternatives to it. It analyzes prob- 
lems associated with the approach proposed by NSF and suggests 
possible improvements. It also discusses the institutional capability 
of the Federal agencies which are to manage this program; the 
technology development aspects, and the problems and opportuni- 
ties associated with industry participation. 


3050 (RHO-BWI-C—64) Clastic dikes of the Pasco 
Basin, Southeastern Washington. Final report. Black, R.F. 
(Rockwell International Corp., Richland, WA (USA). 
Energy Systems Group). 19 Jan 1979. Contract AC06- 
77RL01030. 73p. NTIS, PC A04/MF AO1. 

Clastic dikes are planar features, commonly wedge shaped in 
cross section, with their apices mostly downward. They are filled 
with clastic sediments from clay to gravel in size. Three days were 
spent in the Pasco Basin examining clastic dikes in 10 localities. It 
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was clear from the field observations, summarized in the text, that 
the features called clastic dikes are multigenetic. Previously pro- 
posed theories of origin of the initial fractures, involving earth- 
quakes, desiccation, deep frost cracking, thermal contraction crack- 
ing of permafrost, and upward injection of groundwater are not 
considered primary modes of formation of most initial cracks ob- 
served. However, the mechanism of cracking is not yet fully under- 
stood. The bulk of material filling most observed fractures came 
from above during aperiodic and repeated widening and concurrent 
filling (under an aqueous environment). No evidence for horizontal 
compression of the dikes or their margins was observed, as from 
thermal changes or wetting and drying. A loading hypothesis from 
catastrophic scabland floods is outlined as a possible cause for many 
typical clastic dikes. 


3051 Sulfur isotopes of iron sulfides in Devonian-Missis- 
sippian shales of the Appalachian basin: control by rate of 
sedimentation. Maynard, J.B. (Univ. of Cincinnati, OH). Am. 
J. Sci.; 280: No. 8, 772-786(Oct 1980). 

In modern sediments, the isotopic composition of sulfur in 
iron sulfides appears to be controlled by sedimentation rate and by 
degree of contact of the basin with open seawater. A relationship is 
derived between 5°*S and sedimentation rate, which is then applied 
to data from ancient rocks. Sulfur isotopes in the Kupferschiefer 
seem to be controlled by the degree of contact of the basin with 
the open ocean rather than by rate of sedimentation. In the Devon- 
ian-Mississippian shales of the Appalachian Basin, on the other 
hand, there is a clear-cut correspondence between sulfur isotopes 
and inferred relative rates of sedimentation. Using the equation 
from recent sediments gives reasonable values for the relative rates 
of deposition of the various sedimentary units, but the absolute 
values seem too high by a factor of about five. There are several 
possible explanations for this discrepancy, but choosing among 
them requires further data from recent sediments. The relative 
curve, however, can still be used, if similar samples are compared. 


5802 Geophysics 


3052 (LA-UR—80-3012) Seismograms of explosions at 
Regional Distances in the Western U.S.: observations and re- 
flectivity method modeling. Olsen, K.H.; Braile, L.W. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W- 
7405-ENG-36. 17p. (CONF-8009109—1). NTIS, PC A02/ 
MF AOl. 

From Conference on identification of seismic sources: earth- 
quake or underground explosion; Oslo, Norway (8 Sep 1980). 

Seismic energy propagating through vertically and laterally 
varying structures of the earth’s crust and lower lithosphere-upper- 
most mantle is responsible for the numerous and complex seismic 
phases observed on short-period seismograms at regional distance 
ranges (100 to 2000 km). Recent advances in techniques for com- 
puting synthetic seismograms make it practical to calculate com- 
plete seismograms that realistically model many features of regional 
phases. A modified reflectivity method program is used to interpret 
some details of record sections of Nevada Test Site (NTS) under- 
ground explosions that were observed 700 to 800 km from the 
sources. 


5803 Mineralogy, Petrology, And Rock Mechanics 


REFER ALSO TO CITATION(S) 1964, 1981, 2081, 2101 


3053 (UCRL—53003) Estimation of long-term creep be- 
havior of salt. Chun, R.C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Aug 1980. Contract W- 
7405-ENG-48. 36p. NTIS, PC A03/MF AO1. 

A computer routine for both primary and secondary creep 
laws has been developed using a modified strain hardening law. 
The computations reveal that results from Heard’s steady-state 
creep law and Lomenick and Bradshaw's primary creep law can 
differ from each other by a factor of thirty after about 6 hours of 
creep deformation, but the difference diminishes as time becomes 
large. The belief that these two creep laws may yield long-term re- 
sults that are orders of magnitude apart is shown to be unfounded. 
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3054 Empirical relation for dilatant behavior in brittle 
rocks. Constantino, M.S.; Schock, R.N. (Univ. of California, 
Livermore). pp 291-302 of High-pressure science and tech- 
nology. Timmerhaus, K.D.; Barber, M.S. (eds.). New York, 
NY; Plenum Publishing Corp. (1979). 

Presented here are the results of a study on determining an 
empirical constitutive relation for a small part of the stress space in 
which a rock may find itself; namely, static loading under uniaxial 
compression (0; > @2 = 03). The range of the study was limited 
by considering only strong, brittle, and low porosity (less than 4%) 
rock. These were Westerly granite from Westerly, R.I.; granodior- 
ite from the Climax Stock, Nye County, Nevada; and Nugget sand- 
stone from east of Salt Lake City, Utah. 


5805 Oceanography 


3055 (DOE/EV/70001—52) Sediment-seawater _ex- 
changes of nutrients and transition metals in an Alaskan 
fjord. Heggie, D.T.; Burrell, D.C. (Alaska Univ., Fairbanks 
(USA). Inst. of Marine Science). 1979. Contract AT06- 
_— 8p. (CONF-7906190—1). ITIS, PC A02/MF 
AOl. 

From NATO fjord oceanographic workshop; Victoria, 
Canada (Jun 1979). 

Resurrection Bay is a single silled fjord-estuary having a 
basin depth of 290 m and a sill at approximately 185 m. The inner 
basin waters are renewed annually during May-October, but during 
the oceanograph winter period the basin waters remain relatively 
isolated from a downwelling flushing of bottom waters that occurs 
in the outer fjord as a result of a coastal convergence. This report 
describes the fluxes of nitrate, ammonia, silicate, phosphate, alkalin- 
ity, Fe, Mn, and Cu across the sediment-water interface of the fjord 
inner basin. (ACR) 


3056 (PB—80-159072) Summary and analysis of physi- 
cal oceanographic and meteorological information on the Con- 
tinental Shelf and Blake Plateau from Cape Hatteras to Cape 
Canaveral. Volume 1. Executive summary. Final report. (En- 
vironmental Research and Technology, Inc., Concord, MA 
(USA)). Jul 1979. Contract DI-AA550-CT7-16. 32p. NTIS, 
PC AA03/MF AOl1. 

This report represents the synthesis and analysis of the phys- 
ical oceanographic and meteorological data on the Continental 
Shelf and Blake Plateau from Cape Hatteras to Cape Canaveral. 
Numerous information sources were searched to obtain an analysis 
of the climatology, wave data, hydrography, and the circulation of 
the Continental Shelf Waters, which are crucial to platform con- 
struction, safety procedures and management decisions. Seasonal 
variances of air temperature, wind speed and wind direction, cloud 
cover, cloud ceilings, visibility, precipitation, storms, weather 
fronts, solar radiation and precipitation run-off are discussed and 
summarized. 


3057 (PB—80-159080) Summary and analysis of physi- 
cal oceanographic and meteorological information on the Con- 
tinental Shelf and Blake Plateau from Cape Hatteras to Cape 
Canaveral. Volume 2. Sections 1-5. Final report. (Environ- 
mental Research and Technology, Inc., Concord, MA 
(USA)). Jul 1979. Contract DI-AA550-CT7-16. 393p. NTIS, 
PC AA17/MF AOl1. 

This report represents the synthesis and analysis of the phys- 
ical oceanographic and meteorological data on the Continental 
Shelf and Blake Plateau from Cape Hatteras to Cape Canaveral. 
Numerous information sources were searched to obtain an analysis 
of the climatology, wave data, hydrography, and the circulation of 
the Continental Shelf Waters, which are crucial to platform con- 
struction, safety procedures and management decisions. Seasonal 
variances of air temperature, wind speed and wind direction, cloud 
cover, cloud ceilings, visibility, precipitation, storms, weather 
fronts, solar radiation and precipitation run-off are discussed and 
summarized. 
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3058 (PB—80-159098) Summary and analysis of physi- 
cal oceanographic and meteorological information on the Con- 
tinental Shelf and Blake Plateau from Cape Hatteras to Cape 
Canaveral. Volume 3. Sections 6, 7, and 8. Final report. (En- 
vironmental Research and Technology, Inc., Concord, MA 
(USA)). Jul 1979. Contract DI-AA550-CT7-16. 373p. NTIS, 
PC AA16/MF AOl1. 

This report represents the synthesis and analysis of the phys- 
ical oceanographic and meteorological data on the Continental 
Shelf and Blake Plateau from Cape Hatteras to Cape Canaveral. 
Numerous information sources were searched to obtain an analysis 
of the climatology, wave data, hydrography, and the circulation of 
the Continental Shelf Waters, which are crucial to plaiform con- 
struction, safety procedures and management decisions. Seasonal 
variances of air temperature, wind speed and wind direction, cloud 
cover, cloud ceilings, visibility, precipitation, storms, weather 
fronts, solar radiation and precipitation run-off are discussed and 
summarized. 
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3059 (LA-UR—80-2817) Nonlinear calculations for BL 
Her stars. Hodson, S.W.; Cox, A.N.; King, D.S. (Los 
Alamos Scientific Lab., NM (USA); New Mexico Univ., 
Albuquerque (USA)). 1980. Contract W-7405-ENG-36. 6p. 
(CONF-800872—10). NTIS, PC A02/MF AOl1. 

From International astronomical union colloquium 58 on 
stellar hydrodynamics; Los Alamos, NM, USA (Aug 1980). 

From the linear and nonlinear calculations it is evident that 
bumps occur in the velocity and light curves when there is a near 
resonance between 7 and 772. In addition, these resonance bumps 
do not seem to depend on the limit cycle amplitude, and cannot be 
attributed to the surface shock encountered when models are 
driven to excessively high amplitudes. 


3060 (LA-UR—-80-2872) Solar-type protostars. Winkler, 
K.H.A.; Newman, M.J. (Los Alamos Scientific Lab., NM 
(USA)). 1980. Contract W-7405-ENG-36. 8p. (CONF- 
800872—7). NTIS, PC A02/MF AOl1. 

From International astronomical union colloquium 58 on 
stellar hydrodynamics; Los Alamos, NM, USA (Aug 1980). 

The formation of a 1 M/sub 0 protostar in spherical symme- 
try has been followed in time dependent hydrodynamics with a de- 
tailed description of the equation of state and a careful treatment of 
radiative transport. The comparison of the dynamic evolution with 
observation is made in terms of the Hertzprung-Russell diagram. It 
is found that the evolution following from Larson's initial condition 
produces quantitatively and qualitativley better agreement than that 
following from the initial condition of Hayashi, including the first 
appearance of the object as an infrared source. Of particular impor- 
tance for a correct physical understanding of the formation process 
is an adequate description of the accretion shock. Pressure ioniza- 
tion and electrodegeneracy effects are of increasing importance for 
the internal structure of lower mass objects. 


3061 (LA-UR—80-2898) Hydrodynamic studies of the 
nova outburst. Starrfield, S. (Los Alamos Scientific Lab., 
NM (USA)). 1980. Contract W-7405-ENG-36. 6p. (CONF- 
800872—6). NTIS, PC A02/MF AO1. 

From International astronomical union colloquium 58 on 
stellar hydrodynamics; Los Alamos, NM, USA (Aug 1980). 

ydrostatic studies have shown that a_ thermonuclear 

runaway will occur in the hydrogen-rich material accumulated on 
the surface of a degenerate star. Results of earlier studies are used 
to obtain models for calculations which show that the resulting 
thermonuclear runaway produces a nova outburst; the characteris- 
tics of this outburst depending on the carbon-oxygen abundance in 
the envelope. (GHT) 


3062 (LA-UR—80-3135) New instability strip for hot 
degenerates. Starrfield, S.G.; Cox, A.N.; Hodson, S.W. (Ari- 
zona State Univ., Tempe (USA); Los Alamos Scientific 
Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 7p. 
(CONF-800872— 16). NTIS, PC A02/MF AOI. 
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From International astronomical union colloquium 58 on 
stellar hydrodynamics; Los Alamos, NM, USA (Aug 1980). 

A new kind of variable star, designated as 1159-035 is dis- 
tinguished not only by the complete lack of hydrogen in its spec- 
trum but also by an effective temperature that exceeds 8 x 10* K. 
The star does not fall near any of the known regions of instability 
in the HR diagram which suggests that the instability mechanism 
will not be helium and hydrogen ionization as in the Cepheid varia- 
bles. The more unusual compositions are examined in order to dis- 
cover the cause of the instability in PG1159-035. (GHT) 


3063 (LA-UR—80-3163) Neutrinos and supernova col- 
lapse. Colgate, S.A.; Petschek, A.G. (Los Alamos Scientific 
Lab., NM (USA)). 30 Oct 1980. Contract W-7405-ENG-36. 
llp. (CONF-800775—1). NTIS, PC A02/MF AO1. 

From International dumand symposium; Honolulu, HI, USA 
(24 Jul 1980). 

The neutrino emission resulting from stellar collapse and su- 
pernova formation is reviewed. The electron capture and conse- 
quent neutronization of the collapsing stellar matter at the end of 
evolution determines both the initial adiabat of core collapse as 
well as the trapped lepton fraction. The initial lepton fraction, Y/ 
sub 1/ = .48 supplies the pressure for neutral support of the star at 
the Chandrasekhar limit. High trapping values, Y/sub 1/ = .4, lead 
to soft core collapses; low values to harder collapses. The value of 
Y/sub |/ is presently in dispute. The neutrino emission from initial 
electron capture is relatively small. A strong core-bounce shock re- 
leases both electron neutrino as well as thermal muon and tau neu- 
trinos. Subsequent neutrino emission and cooling can sometimes 
lead to an unstable buoyancy gradient in the core in which case un- 
stable core overturn is expected. Calculations have already shown 
the importance of the largest possible eddy or equivalently the 
lowest mode of overturn. Present models of low lepton trapping 
ratio lead to high entropy creation by the reflected shock and the 
stabilization of the core matter against overturn. In such cases the 
exterior matter must cool below an entropy of approximately s/k 
= 2 to become unstable. This may require too long a time approxi- 
mately one second for neutrino cooling from a neutrinosphere at 
tho = 2 x 10° g cm~®*. On the other hand, high values of Y/sub 1/ 
such as .4 lead to softer bounces at lower density and values of the 
critical stabilizing entropy of 3 or higher. Under such circum- 
stances, core overturn can still occur. 


3064 (LA-UR—80-2867) What masses for Cepheids. 
Davis, C.G. (Los Alamos Scientific Lab., NM (USA)). [nd]. 
Contract W-7405-ENG-36. 5p. (CONF-8009113—1). NTIS, 
PC A02/MF AOl1. 

From IAU colloquium 59 on effects of mass-loss of stellar 
evolution; Trieste, Italy (15 Sep 1980) 

To understand the evolution of giant stars, it is important to 
pin down the masses for Cepheids. The 7- to 10-day bump Ce- 
pheids imply lower than evolutionary mass (60%). Recent theoreti- 
cal work, though, indicates that for Cepheids with periods of 15 to 
16 days, the best understanding of the light curves results from 
using evolutionary masses. 


6402 Atmospheric Physics 


3065 (DOE/ER—0082) Ionospheric effects of rocket ex- 
haust products (HEAO-C, Skylab and SPS-HLLYV). Zinn, J.; 
Sutherland, D.; Stone, S.N.; Duncan, L.M.; Behnke, R. (Los 
Alamos Scientific Lab., NM (USA)). Oct 1980. Contract W- 
7405-ENG-36. 35p. NTIS, PC A03/MF <AO1. 

This paper reviews the current state of our understanding of 
the problem of ionospheric F-layer depletions produced by chemi- 
cal effects of the exhaust gases from large rockets, with particular 
emphasis on the Heavy Lift Launch Vehicles (HLLV) proposed 
for use in the construction of so!+r power satellites. The currently 
planned HLLV flight profile ca! , for main second-stage propulsion 
confined to altitudes below 124 km, and a brief orbit-circularization 
maneuver at apogee. The second-stage engines deposit 9 x 103! HzO 
and Hz molecules between 56 and 124 km. Model computations 
show that they diffuse gradually into the ionospheric F region, 
where they lead to weak but widespread and persistent depletions 
of ionization and continuous production of H atoms. The orbit-cir- 
cularization burn deposits 9 x 107° exhaust molecules at about 480- 
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km altitude. These react rapidly with the F2 region 0° ions, leading 
to a substantial (factor-of-three) reduction in plasma density, which 
extends over a 1000- by 2000-km region and persists for four to five 
hours. Also described are experimental airglow and incoherent-scat- 
ter radar measurements performed in conjunction with the 1979 
launch of satellite HEAO-C, together with prelaunch and post- 
launch computations of the ionospheric effects. Several improve- 
ments in the model have been driven by the experimental observa- 
tions. The computer model is described in some detail. 


6403 Atomic, Molecular, And Chemical Physics 


REFER ALSO TO CITATION(S) 3094 


3066 Slow positrons in single-crystal samples of Al and 
Al-Al/sub x/O/sub y/. Lynn, K.G.; Lutz, H. (Brookhaven 
National Laboratory, Upton, New York 11973). Phys. Rev., 
B: Condens. Matter; 22: No. 9, 4143-4160(1 Nov 1980). 

Well-characterized Al(111) and Al(100) samples were stud- 
ied with monoenergetic positrons before and after exposure to 
oxygen. Both positronium-formation and positron-emission curves 
were obtained for various incident positron energies at sample tem- 
peratures ranging from 160 —900 K. The orthopositronium decay 
signal provides a unique signature that the positron has emerged 
from the surface region of a clean metal. 


3067 (CONF-801111—19) Photoionization of atoms and 
molecules using synchrotron radiation. Krause, M.O. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. 5p. NTIS, PC A02/MF AO1. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

The potential of synchrotron radiation as a probe of atomic 
and molceular structure and dynamics is outlined and described by 
examples taken primarily from photoelectron spectrometric data. 


3068 (CONF-8010110—1) Observations of discrete 
energy loss effects in spectra of positrons reflected from solid 
surfaces. Dale, J.M.; Hulett, L.D.; Pendyala, S. (Oak Ridge 
National Lab., TN (USA); State Univ. of New York, Fre- 
donia (USA). Dept. of Physics). 1980. Contract W-7405- 
ENG-26. 10p. NTIS, PC A02/MF AOl1. 

From American Vacuum Society conference; Knoxville, 
TN, USA (28 Oct 1980). 

Surfaces of tungsten and silicon have been bombarded with 
monoenergetic beams of positrons and electrons. Spectra of reflect- 
ed particles show energy loss tails with discrete peaks at kinetic en- 
ergies about 15 eV lower than that of the elastic peaks. In the 
higher energy loss range for tungsten, positron spectra show fine 
structure that is not apparent in the electron spectra. This suggests 
that the positrons are losing energy through mechanisms different 
from that of the electrons. 


3069 Bound, 7snp 'P;° series in Ra I: measurements and 
predictions. Armstrong, J.A.; Wynne, J.J. (Thomas J. 
Watson Research Center, Yorktown Heights, NY (USA)); 
Tomkins, F.S. (Argonne National Lab., IL (USA)). J. Phys., 
B (London); 13: No. 5, L133-L137(14 Mar 1980). 

Absorption measurements of the 7s13p-7s52p'P,° Rydberg 
series in Ra I are presented. A revised new value of the first ionisa- 
tion limit (42573.36 +- 0.02 cm™') is derived. From these meas- 
urements and from a systematic trend in Ca I, Sr I and Ba I, a mul- 
tichannel quantum defect theory (MQDT) analysis is used to pre- 
dict the location of the 7s9p-7s12p and 6d7p'P,° states. 


3070 (LA-UR—80-3042) Supercomputer requirements 
for theoretical chemistry. Walker, R.B.; Hay, P.J.; Galbraith, 
H.W. (Los Alamos Scientific Lab., NM (USA)). 1980. Con- 
tract W-7405-ENG-36. 32p. (CONF-800814—26). NTIS, PC 
A03/MF AOl1. 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; San Francisco, CA, 
USA (24 Aug 1980). 

Many problems important to the theoretical chemist would, 
if implemented in their full complexity, strain the capabilities of 
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today’s most powerful computers. Several such problems are now 
being implemented on the CRAY-1 computer at Los Alamos. Ex- 
amples of these problems are taken from the fields of molecular 
electronic structure calculations, quantum reactive scattering calcu- 
lations, and quantum optics. 12 figures. 


3071 (LBL—11208) lon-molecule interactions in 
crossed-beams. Hansen, S.G. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.; California Univ., Berkeley 
(USA). Dept. of Chemistry). Sep 1980. Contract W-7405- 
ENG-48. 389p. NTIS, PC A17/MF AO1. 

Interactions of the ions N*, F*, and CO2* with He and/or its 
isotopes were examined using the crossed-beam technique in the 
low (< 4 eV) initial relative energy. For the reaction N*(*P) + 
Hz — NH* + H, complex formation dominates up to 1.9 eV and a 
substantial interaction occurs between all collision partners up to 
3.6 eV. The distribution of N* scattered nonreactively from He also 
showed a long-lived complex channel below 1.9 eV. The reaction 
F*(3P) + H2 —FH* + H proceeded by a direct reaction mecha- 
nism at 0.20 to 1.07 eV. The reaction CO.* + D2, — DCO.* + D 
gives asymmetric product distributions at 0.27 eV and above, indi- 
cating a direct reaction mechanism. Results indicated that there are 
probably barriers in the exit channels for DCO.*, DCO*, and D2O* 
products. The electronic state distributions of the N*, F*, and CO2* 
beams was investigated using beam attenuation and total lumines- 
cence techniques. 


3072 (UCID—18826) Simple model for decay of laser 
generated shock waves. Trainor, R.J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 24 Oct 1980. 
Contract W-7405-ENG-48. 20p. NTIS, PC A02/MF AOl1. 

A simple model is derived to calculate the hydrodynamic 
decay of laser-generated shock waves. Comparison with detailed 
hydrocode simulations shows good agreement between calculated 
time evolution of shock pressure, position, and instantaneous pres- 
sure profile. Reliability of the model decreases in regions of the 
target where superthermal-electron preheat effects become compa- 
rable to shock effects. 


3073 Role of reversibility in enhanced ion backscatter- 
ing near 180° scattering angle. Barrett, J.H.; Appleton, B.R.; 
Holland, O.W. (Solid State Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37830). W-7405-ENG- 
26. Phys. Rev., B: Condens. Matter; 22: No. 9, 4180-4183(1 
Nov 1980). 

Computer simulations show that recently measured enhanced 
ion scattering near 180° originates in the reversibility property of 
ion trajectories. The simulation results explain the observed angular 
and depth dependence of the effect and predict a slight deficit in 
scattering at angles beyond the enhancement region that was not 
found experimentally. Collision-induced recoils of the target atoms 
and the depth resolution of the detector each produce sizable re- 
ductions in the effect, and their inclusion in the calculations is nec- 
essary for satisfactory agreement with experiment. The observed 
dependence on atomic number of the target is shown to be partly 
due to the nuclear charge and partly due to the dependence of 
target-atom recoils on mass. A calculation is also given of an en- 
hancement to be expected under channeling conditions. 


3074 Average L-shell fluorescence, Auger, and electron 
yields. Krause, M.O. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37830). W-7405-ENG-26. Phys. Rev., A; 
22: No. 5, 1958-1961(Nov 1980). 

The dependence of the average L-shell fluorescence and 
Auger yields on the initial vacancy distribution is shown to be 
small. By contrast, the average electron yield pertaining to both 
Auger and Coster-Kronig transitions is shown to display a strong 
dependence. Numerical examples are given on the basis of Krause’s 
evaluation of subshell radiative and radiationless yields. Average 
yields are calculated for widely differing vacancy distributions and 
are intercompared graphically for 40< or =Z< or =100 in the 
case of the fluorescence and Auger yields, and 12< or =Z< or 
=100 in the case of the electron yield. Average fluorescence and 
Auger yields are found to differ by less than 7% from the respec- 
tive Ls subshell yields in most cases of inner-shell ionization. 
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3075 Rayleigh scattering by neutral atoms, 100 eV to 10 
MeV. Kissel, L.; Pratt, R.H.; Ray, S.C. (Lawrence Liver- 
more Laboratory, University of California, Livermore, Cali- 
fornia 94550). Phys. Rev. A; 22: No. 5, 1970-2004(Nov 
1980). 

We calculate the contribution to elastic photon scattering 
from an atom due to scattering off the bound atomic electrons 
(Rayleigh scattering). We compare predictions resulting from our 
numerical evaluation of the relativistic second-order S matrix in a 
screened central potential with other theories, particularly the 
form-factor approximation. We give a prescription for accurate 
O(1%) evaluation of total-atom Rayleigh amplitudes (summed over 
electrons) and present sample tabulations for lead (Z=82) for ener- 
gies of experimental interest in the range from 22.1 to 2750 keV. 
Based on our prescription we compare elastic-scattering cross sec- 
tions using Rayleigh amplitudes with selected experiments and are 
able to remove the large factor-of-two discrepancies previously re- 
ported. 


3076 Comment on the magnetic dipole lines of highly 
ionized titanium. Suckewer, S.; Fonck, R.; Hinnov, E. (Prin- 
ceton University, Plasma Physics Laboratory, Princeton, 
New Jersey 08544). Phys. Rev., A; 22: No. 5, 2278(Nov 
1980). 

A magnetic dipole line in the ground configuration of Ti 
XVIII has been identified and the accuracy of previous meas- 
urements of Ti XIV, XV, and XVII lines has been significantly im- 
proved. 


3077 (LA-tr—80-31) Design and optimization of a non- 
adiabatic zero-field passage for a source of polarized ions. 
Althaus, E. (Giessen Univ. (Germany, F.R.). Inst. fuer 
Kernphysik). Sep 1980. Translation source information not 
available . 95p. NTIS, PC AOS/MF AO1. 

The present work was carried out within the framework of 
the design of a source of a polarized protons and deuterons accord- 
ing to Lambshift procedure. In this procedure, protons with the 
energy of 500 eV and deuterons of 1000 eV are converted into the 
metastable 2S/sub 1/2/ state through charge exchange reactions in 
caesium vapor. The intensive beam of metastable hydrogen or deu- 
terium atoms passes along a longitudinal magnetic field of a sole- 
noid, which achieves a maximum field strength of 575 Oe. When a 
transverse electrical field (Stark effect) with a field strength of ~ 
10 V/cm is additionally applied, a length of stay of 10~7 sec. (corre- 
sponding to a trajectory of several cm) is sufficient in this region to 
convert more than 99% of one of the two hull spin components 
(m/sub J/ = -1/2) into the basic state, while simultaneously more 
than 99% of the other components (m/sub J/ = +1/2) remain in 
the metastable state (selective quenching). By means of an adiabatic 
passage in a weak magnetic field (the nuclear spin is then coupled 
with the hull spin) a partial nuclear spin polarization can be 
achieved. On the basis of the works of P.G. Sona, an arrangement 
was constructed, consisting essentially in two solenoids and making 
possible a double selective quenching of the metastable atoms. Be- 
tween the first and the second quenching process, a rapid, non-adia- 
batic direction reversal of the magnetic field occurs, effecting a 
reallocation of the hyperfine structure states (Sona transition) and 
thereby increasing the nuclear spin polarization. The quality of a 
polarized beam can be characterized by the quality measure: this is 
the product from the beam intensity and the square of polarization 
(the polarization is included in measurements of asymmetry at the 
power of 2 due to the error reproduction of the statistical error for 
particles polarized both by vector and by tensor methods). 


3078 Photoionisation cross sections and radiative recom- 
bination rate coefficients for molybdenum ions. Barfield, 
W.D. (Los Alamos Scientific Lab., NM (USA)). J. Phys., B 
(London); 13: No. 5, 931-937(14 Mar 1980). 

A non-hydrogenic single-electron-transition model has been 
used to obtain partial photoionisation cross sections for values of 
the principal quantum number n = 2, 3, 4, 6 and 10 and the angular 
momentum quantum number | < n for Mo** 5? %5* 38* and Mo, 
A method for scaling the cross sections to other velues of n is de- 
scribed. Radiative recombination rate coefficients calculatéd from 
the cross sections are given for kT = 0.03, 0.1, 0.3, 1.0. 10 keV. 
Comparisons are made with results of other authors and with 
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Kramers model predictions. (Phil. Mag.; 46: 836 (1923)). Deviations 
of more than 10% from Kramers model rate coefficients (summed 
over n, 1) were found for Mo?” (kT > 0.1 keV), Mo*** (kT >= 
1.0), and Mo*** (kT > 1.0). 


3079 Wavelength measurements of 1s2s °S-1s2p °*P 
transitions in helium-like **Si'**, **S'** and *°Cl'**, Living- 
ston, A.E.; Hinterlong, S.J.; Poirier, J.A. (Notre Dame 
Univ., IN (USA). Dept. of Physics); DeSerio, R. (Chicago 
Univ., IL (USA). Dept. of Physics); Berry, H.G. (Argonne 
National Lab., IL (USA)). J. Phys., B (London); 13: No. 5, 
L139-L142(14 Mar 1980). 

The wavelengths of the Is2s *S-ls2p *P transitions have 
been measured in two-electron Si XIII, S XV and Cl XVI, pro- 
duced by foil excitation of 50-90 MeV silicon, sulphur, and chlorine 
ions. The wavelength precision provides sensitivity to Lamb shift 
contributions to the transition energies to +- 3%. The results for S 
XV represent the first measurements of the *S-*P transitions for 
this ion. 


3080 Exotic atoms and hypernuclei. Dover, C.B. 
(Brookhaven National Lab., Upton, NY (USA)). Nucl. 
Phys., A; 335: No. 1/2, 227-231(Feb 1980). 

From 8. international conference on high energy physics and 
nuclear structure with the kaon workshop (ICOHEPANS-8); Van- 
couver, Canada (13 - 17 Aug 1979). 

We review recent progress in hypernuclear and exotic atom 
physics. We include a discussion of quasiatomic and very energetic 
y rays from the anti pp atom, and their possible relevance to the 
multiquark baryonium states. We also summarize the most recent 
results on the study of A and = hypernuclei, in particular the pro- 
posals for the central and spin-orbit components of the single parti- 
cle potentials and the spin-spin term in the AN residual interaction, 
as revealed by hypernuclear spectra and y ray transitions. 


3081 Depth distributions of low energy deuterium im- 
planted into silicon as determined by SIMS. Magee, C.W. 


(RCA Labs., Princeton, NJ (USA)); Cohen, S.A.; Voss, 
D.E. (Princeton Univ., NJ (USA). Plasma Physics Lab.); 
Brice, D.K. (Sandia Labs., Albuquerque, NM (USA)). Nucl. 
Instrum. Methods; 168: No. 1-3, 383-387(Jan_ 1980). 

From 4. international conference on ion beam analysis; 
Aarhus, Denmark (25 - 29 Jun 1979). 

Secondary ion mass spectrometry (SIMS) has been used to 
determine depth profiles of deuterium implanted into single crystal 
silicon targets at energies between 0.1 and 5 keV. The atomic 
mixing inherent in the sputtering process, which directly effects 
depth resolution, has been reduced by using a bombarding particle 
of low energy and high Z impacting the sample at a large angel 
relative to the surface normal (3 keV, Cs*, impacting at 60°). Using 
this procedure, depth resolution of 20 Angstroem at a depth of 800 
Angstroem has been obtained in depth profiling of TazO; on Ta. 
Mean projected range and straggling of the implant profiles are in 
good agreement with calculations when irradiations are performed 
at 11° from the normal to the (100) plane to prevent channelling. 
The saturation density of trapped deuterium has also been deter- 
mined to be 1.4 x 10° D/cm*. 


6404 Superfluidity 


3082 (LA-UR—80-3026) Some experiments on liquid 
helium heat transfer: characteristics affecting stability of su- 
perconducting magnet operation. Wipf, S.L. (Los Alamos 
Scientific Lab., NM (USA)). 1980. Contract W-7405-ENG- 
36. 6p. (CONF-800980—25). NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980) 

Heat transfer from 25 wm thick, 6.36 mm wide Nb tape into 
boiling helium in vertical channels of 1.7 x 21 mm cross section was 
studied. Normal zones were initiated by heaters attached to the 
tape surface not in contact with the liquid. Two heat transfer ef- 
fects of possible importance for superconductor stability were ob- 
served: 1. steady normal zones enabling the measurement of local- 
ized heat transfer, and 2. heat transport to neighboring tapes by 
means of the coolant 
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6404 General Fluid Dynamics 


3083 (UR—3490-1913) Monte Carlo calculations of the 
free-molecule drag on chains of uniform spheres. Dahneke, 
B.; Chan, P. (Rochester Univ., NY (USA)). 1980. Contract 
AC020-76EV03490. 1lp. (CONF-800715—4). NTIS, PC 
A02/MF AOl1. 

From 12. international symposium on rarefied gas dynamics; 
Charlottesville, VA, USA (7 Jul 1980). 

Monte Carlo calculations of the free-molecule drag on 
straight chains of uniform spheres are presented. The drag on a 
long chain is expressed in terms of the drag on a basic chain unit 
(two hemispheres touching at their poles) multiplied by the number 
of spheres in the chain. Since there is no interaction between the 
basic chain units, it is argued that the results also apply as a good 
approximation to the drag on kinked and branched chains covering 
a broad range of geometries. Experimental data are cited which 
support this claim. 


6404 Superfluidity 


3084 Spatial distribution of vortices and metastable 
states in rotating He II. Mathieu, P.; Marechal, J.C.; Simon, 
Y. (Groupe de Physique des solides de I'Ecole Normale Su- 
perieure, 75231 Paris Cedex 05, France). Phys. Rev., B: Con- 
dens. Matter; 22: No. 9, 4293-4306(1 Nov 1980). 

Accurate measurements of the attenuation of second sound 
in rotating rectangular cavities are reported. By driving different 
resonant modes of the cavity, we obtained information about the 
spatial distribution of vortices. The theory of stable and metastable 
states in deformed rotating cylinders is developed in the limit of 
many vortices, then tested by experiment in the high-velocity 
range. Metastability and hysteresis phenomena are observed in the 
whole investigated range of angular velocities (Q~10~? to 10 
sec™'). At a given 9, the observed vortex number N can fluctuate 
around the equilibrium value No:AN/No< or =10% for 2> or 
=1 sec"; AN/No~1 for N< or =107~' sec™*. Primarily, thanks to 
a good temperature stabilization, we were able to distinguish and 
systematically reproduce three vortex states for any value of 2: the 
thermodynamic equilibrium No state, and two limiting metastable 
states containing, respectively, the minimum number N, and the 
maximum number N2 of vortices. In the high-velocity range, AN 
can be related to a variation of the thickness d of the vortex-free 
strip occurring near the walls; d varies between two extremal 
values d; and d2, which turn out to be independent of the boundary 
geometry. The role of mechanical vibrations is discussed, and the 
hydrodynamic predictions concerning the barrier energy are recon- 
sidered in relation to these experiments. From the low-velocity re- 
sults, it emerges that the experimental value of the critical angular 
velocity is in substantial disagreement with theory. 


6450 High Energy Physics 


3085 (DOE/ER/03992—424) Research program in ele- 
mentary particle theory, 1980. Progress report. Sudarshan, 
E.C.G.; Ne’eman, Y. (Texas Univ., Austin (USA). Center 
for Particle Theory). 1980. Contract AS05-76ER03992. 89p. 
NTIS, PC A05/MF AOl. 

Research is reported for these subject areas: particle physics 
in relativistic astrophysics and cosmology; phenomenology of weak 
and electromagnetic interactions; strong interaction physics, QCD, 
and quark-parton physics; quantum field theory, quantum mechan- 
ics and fundamental problems; groups, gauges, and grand unified 
theories; and supergeometry, superalgebra, and unification. (GHT) 


6451 Particle Interactions And Properties - 
Experimental 


3086 (COO—3130TB-254) Progress report of a research 
program in experimental high energy physics, January 1, 
1980-December 31, 1980. Shapiro, A.M.; Widgoff, M. 
(Brown Univ., Providence, RI (USA)). 1 Oct 1980. Con- 
tract ACO2-76ER03130. 73p. NTIS, PC A04/MF A0Ol. 
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An experimental program to study the interactions of ha- 
drons and photons is being carried out with hybrid systems that in- 
clude bubble chambers as visible targets as well as counter spec- 
trometers. Experiments are being performed at the accelerators of 
the laboratories at Batavia, Stanford, and Geneva, Switzerland. The 
bubble chamber - hybrid system group is engaged in several experi- 
ments at Fermilab. Extensive analysis of the interactions of 147- 
GeV/c 7*, K*, and p in hydrogen is in progress. The results of an 
earlier experiment on 7 p interactions at the same momentum, in 
the same experimental set-up, are available for comparison; in this 
way the range of incident-channel quantum numbers studied is ex- 
tended with a minimum of systematic error. This year there has 
been particular emphasis on associated production in interactions of 
the form ab — cX, on rho® production, and on multiparticle corre- 
lations. Comparison of hadron production by hadrons with hadron 
production by leptons is being extended to all the incident particles, 
for a variety of kinematic variables. Two experiments with an im- 
proved hybrid system are now scheduled for data-taking at Fermi- 
lab in early 1981, to study 7*~ K* and p*~ interactions in hydro- 
gen, and in aluminum, slver, and gold foils, at beam momenta of 
200 and 400 GeV/c. A similar study at 250 GeV/c, using the large 
European Hybrid System at CERN, will begin during 1981. During 
the spring and summer of 1980, data-taking was begun on two ex- 
periments investigating photoproduction of charm and vector 
mesons, in a polarized monoenergetic backscattered laser beam of 
20 GeV/c using the SLAC Hybrid Facility. 


3087 (DOE/ER/02706—6) Nuclear structure studies 
with medium energy probes. Seth, K.K. (Northwestern 
Univ., Evanston, IL (USA)). 1980. Contract AS02- 
76ERO02706. 117p. NTIS, PC A06/MF AOl1. 

Progress in the continuing program of experimental research 
in nuclear structure with medium-energy probes during the year 
1979-1980 is reviewed, and the research activities planned for the 
year 1980-1981 are discussed. In the study of pion-induced reactions 
emphasis is placed on investigation of isovector characteristics of 
nuclear excitations and on double charge exchange reactions. Pion 
production studies form the major part of the program of experi- 
ments with proton beams of 400 to 800 MeV at LAMPF. Current 
emphasis is on the bearing of these investigations on di-baryon ex- 
istence. The study of high-spin states and magnetic scattering con- 
stitute the main goals of the electron scattering program at Bates. 
Representative results are presented; completed work is reported in 
the usual publications. (RWR) 


3088 (DOE/ER/03065—T1) Inclusive study of 200 
GeV/c pi-neon interactions. Band, H.R. (Duke Univ., 
Durham, NC (USA). Dept. of Physics). 1980. Contract 
AS05-76ER03065. 149p. NTIS, PC A07/MF AOl1. 

200 GeV/c pi-neon interactions are studied in the Fermilab 
30 inch bubble chamber which was filled with a neon - hydrogen 
mixture (31 molar % neon). Scan results and measurements of a 
representative event sample yield proton, gamma and pion multi- 
plicities and single particle spectra. R was measured to be 1.21 +- 
0.05 for both pi +- and pi®. Nearly identical to lower energy meas- 
urements, R is strongly dependent on the number of observed pro- 
tons in the event. KNO scaling is observed for the corrected multi- 
plicity distributions. Scaling, however, appears violated if events 
with a fixed number of protons are considered. Study of the pion 
single particle spectra show the excess particle production of the 
neon target over that of hydrogen is largest in the target fragmenta- 
tion region and nearly constant (1.28 +- 0.02) in the central pro- 
duction region. The dependence of the pion rapidity distribution on 
the number of protons is consistent with collisions on either one or 
two nucleons. The s/sup - 1/2/ dependence of the P/sub parallel/ 
spectra is very similar to that seen in hydrogen, with limiting frag- 
mentation reached only for beam energies much greater than 200 
GeV/c. The proton momentum distribution is energy independent 
with the protons carrying proportionally less of the bombarding 
energy as s increases. 


3089 pp elastic differential cross section at incident mo- 
menta of 30, 100, and 200 GeV/c. Bomberowitz, R.J. New 
Brunswick, NJ; Rutgers-the State Univ. (1977). 127p. Uni- 
versity Microfilms Order No. 78-05,059. 

Thesis (Ph. D.). 
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In an experiment performed at the Fermi National Accelera- 
tor Laboratory the pp electric differential cross section was meas- 
ured at incident momenta of 30, 100, and 200 GeV/c. The meas- 
urements spanned a range in t of -.4 GeV? to -2.0 GeV? at the 
lower energies and -1.1 GeV? to -1.8 GeV? at 200 GeV/c. The 
cross sections measured at the lower two energies exhibit a forward 
peak extending down to t approx. = -1.3 GeV* where a break 
occurs and the differential cross section becomes relatively flat; the 
200-GeV/c measurements show the presence of a dip in the differ- 
ential cross section at t approx. = -1.5 GeV”. 


3090 (LA-UR—80-2994) Exclusive spin-dependent pion 
production in medium-energy nucleon-nucleon collisions. 
Cass, A.; Dubach, J.; Silbar, R.R.; Kloet, W.M. (Los 
Alamos Scientific Lab., NM (USA); Rutgers--the State 
Univ., New Brunswick, NJ (USA)). 1980. Contract W-7405- 
ENG-36. 4p. (CONF-800994—6). NTIS, PC A02/MF AO1. 

From International symposium on H.E. physics with polar- 
ized beams and polarized targets; Lausanne, Switzerland (25 Sep 
1980). 

Application of a unitary, relativistic three-body isobar model 
to the reaction pp — np7r* at 800 MeV gives a good parameter-free 
representation of the exclusive spin-averaged cross section and 
asymmetry. 4 figures. 


3091 Measurement of the proton structure functions 
using inelastic electron scattering. Mestayer, M.D. Stanford, 
CA; Stanford Univ. (1978). 174p. University Microfilms 
Order No. 79-05,905. 

Thesis (Ph. D.). 

Measurements of inclusive electron scattering cross sections 
from hydrogen are reported for beam energies between 6.5 GeV 
and 19.5 GeV and for electron scattering angles of 6°, 10°, 15°, 18°, 
and 20.6°. These measurements were taken with the Stanford 
Linear Accelerator and the 20 GeV spectrometer. Details of the ex- 
periment and the analysis are presented along with an estimate of 
the systematic errors on the cross section. The data were taken si- 
multaneously (but not in coincidence) with similar measurements at 
50° and 60° using the SLAC 1.6 GeV spectrometer, sharing beam 
and target. Combining large-angle data taken on the 1.6 GeV spec- 
trometer with the data taken on the 20 GeV spectrometer enables 
separate determination of the proton structure functions sigma/sub 
L/ and sigma/sub T/ (or equivalently, vW2 and 2MW)). The data 
are consistent within systematic errors with earlier MIT-SLAC 
across section measurements. A combined data set for the experi- 
ments is constructed. From the combined data set an average value 
of sigma/sub L//sigma/sub T/ = .21 + .1 is determined over the 
kinematic range covered, 3 GeV? < Q? < 18 GeV’ and 4 GeV? < 
W? < 16 GeV? The dependence of sigma/sub L//sigma/sub T/ 
on different kinematic variables is studied. The Q* dependence is 
compared with theoretical predictions of quantum chromodyna- 
mics. The scaling behavior of the structure functions vW2 and 
2MW; is investigated. The values of vW2 and 2MW; are evaluated 
along contours for which the scaling variables are constants. The 
Q? dependence along such contours is determined and agrees quali- 
tatively with the predictions of asymptotically free gauge theorir:. 


3092 Measurement of the D® lifetime. Ushida, N.; 
Kondo, T.; Fujioka, G. (Aichi University of Education. 
Kariya, Aichi, Japan). Phys. Rev. Lett.; 45: No. 13, 104° 
1052(29 Sep 1980). 

In an experiment measuring charmed-particle lifetimes with a 
hybrid emulsion spectrometer, 685 neutrino and antineutrino intcr- 
actions produced by the wide-band beam at Fermi National Accel- 
erator Laboratory have been located. These events have been care- 
fully searched for visible decays. This letter reports the seven neu- 
tral decays which are consistent with a D® hypothesis and deter- 
mine a lifetime of 1.00/sup +0.52//sub -0.31/ x 107% sec for this 
charmed state. 


3093 Measurement of D*, F*, and A/sub c/* charmed- 
particle lifetimes. Ushida, N.; Kondo, T.; Fujioka, G. (Aichi 
University of Education, Kariya, Aichi, Japan). Phys. Rev. 
Lett.; 45: No. 13, 1053-1056(29 Sep 1980). 

From the analysis of 685 neutrino and antineutrino interac- 
tions in an emulsion target, fifteen candidates for the multiprong 
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decay of charged charmed particles are found. This Letter presents 
liketimes for the D*~, F*~, and A/sub c/* states based on the fitted 
events of the sample. 


3094 New high-accuracy measurement of the pionic 
mass, Lu, D.C.; Delker, L.; Dugan, G.; Wu, C.S.; Caffrey, 
A.J.; Cheng, Y. T.; Lee, Y. K. (Yale University, New Haven, 
Connecticut 06520). EY76-C-02-3075. Phys. Rev. Lett; 45: 
No. 13, 1066-1069(29 Sep 1980). 

The pionic x-ray energies of the 4f-3d transition in 7-P and 
the 5f-4d transition in 7-Ti were measured with a bent-crystal spec- 
trometer at the Nevis synchrocyclotron; and a new value of the 
pionic mass is deduced to be 139567.5 +- 0.9 keV, leading to an 
improved value for the y-neutrino mass of mv/sub p/?=0.102 +- 
0.119 MeV mv/sub p/<0.52 MeV, at 90% confidence level. 


3095 Charmed-baryon production in high-energy neu- 
trino-deuterium interactions. Kitagaki, T.; Tanaka, S.; Yuta, 
H.; Abe, K.; Hasegawa, K.; ——S A.; Tamai, K.; 
Hayashino, T.; Kunori, S.; Ohtani, Y.; Hayano, H.; Burn- 
stein, R.A.; Hanlon, J.; Rubin, H.A.; Chang, C.Y.; Dom- 
beck, T.; Snow, G.A.; Son, D.; Steinberg, P.H.; Engelmann, 
R.; Kafka, T.; Sommars, S.; Callas, J.; Chang, C.C.; Mann, 
W.A.; Schneps, J. (Tohoku University, Sendai 980, Japan). 
Phys. Rev. Lett.; 45: No. 12, 955-958(22 Sep 1980). 

In a sample of ~15 000 charged current v+d interactions 
from an exposure of the Fermilab 15-ft bubble chamber to a high- 
energy, wide-band neutr.no beam, the production of the A/sub c/ * 
charmed baryon decaying into Am* and K°p is observed. The 
measured mass value is 2.275 +- 0.010 GeV. The products of the 
production rate and the branching ratio for these channels are (1.8 
+- 0.9) x 10°" and (3.5 +- 2.0) x 107%, respectively. 


3096 Measurement of the decays psi'—etaJ/psi and 
psi'—-7r° J/psi. Oreglia, M.; Bloom, E.; Bulos, F.; Chestnut, 
R.; Gaiser, J.; Godfrey, G.; Kiesling, C.; Partridge, R.; 
Peck, C.; Porter, F.; Kollmann, W.; Richardson, M.; 
Strauch, K.; Wacker, K.; Aschman, D.; Burnett, T.; Cavalli- 
Sforza, M.; Coyne, D.; Sadrozinski, H.; Hofstadter, R.; 
Kirkbride, I.; Kolanoski, H.; Liberman, A.; O'Reilly, J.; 
Tompkins, J. (Stanford Linear Accelerator Center, \Stanford 
University, Stanford, California 94305). DE-AC-3- 
76SF00515;EY-76-C02-3064;EY-76-C03-0068. Phys. Rev. 
Lett.; 45: No. 12, 959-962(22 Sep 1980). 

The Crystal Ball detector at SPEAR has been used to inves- 
tigate the decays psi’—-etaJ/psi and psi’'—7°J/psi resulting from 
production of 776 000 psi’. Our measurement for the branching 
ratio of the eta mode is (2.18 +- 0.14 +- 0.35)%, where the first 
error results from statistics and acceptance uncertainties, and the 
second error is systematic; this is almost a factor of 2 smaller than 
found in early experiments. For the isospin-nonconserving 7° mode, 
a branching ratio (0.09 +- 0.02 +- 0.01)% is obtained. 


3097 Study of high—transverse-momentum 70 pairs 
produced at the CERN intersecting storage rings. Kourkou- 
melis, C.; Resvanis, L.K.; Filippas, T.A.; Fokitis, E.; Cnops, 
A.M.; Iwata, S.; Palmer, R.B.; Rahm, D.C.; Rehak, P.; 
Stumer, IL.; Fabjan, C.W.; Fields, T.; Lissauer, D.; Mannelli, 
I.; Mouzourakis, P.; Nappi, A.; Willis, W.J.; Goldberg, M.; 
Horwitz, N.; Moneti, G.C. (University of Athens, Athens, 
Greece). Phys. Rev. Lett.; 45: No. 12, 966-969(22 Sep 1980). 

Correlations of two 7° mesons with transverse momenta p/ 
sub T/ up to 13 GeV/c have been measured with large azimuthal 
acceptance. Results for cross sections, p/sub out/, and z distribu- 
tions are compared in detail with models based on two-constituent 
scattering and fragmentation. The width of the constituent trans- 
verse-momentum Gaussian distribution would have to be doubled 
to match that from experiments with p/sub T/ below 5 GeV/c. A 
more likely explanation is the presence of processgs with more than 
two constituents in the final state. 


3098 Search for pi — e* y. Carrington, R.L.H. Stan- 
ford, CA; Stanford Univ. (1976), 239p. University Micro- 
films Order No. 79-17,216. 

Thesis (Ph. D.). 
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The purpose of this experiment was to search for the decay 
p* —+ e* y with an experimental sensitivity exceeding that of previ- 
ous investigations, and to measure the branching ratio for this 
decay should it be found. This decay, should it occur, possesses a 
clear experimental signature for a muon at rest. A positron and a 
gamma ray emerge n opposite directions, each with a unique 
energy of 52.8 MeV. The energy and direction of the positron were 
measured by means of a magnetic spectrometer. The gamma ray 
was detected with very high efficiency, and its energy was meas- 
ured with good resolution by means of a large-aperture Nal(T1) 
detctor. Information on the gamma ray direction was obtained be- 
cause the overall Nal(T1) detector was subdivided into 45 optically 
isolated modules. The experiment was performed at the Clinton P. 
Anderson Meson Physics Facility (LAMPF) because of the avail- 
ability of a muon beam with very high intensity. Based on the 
maximum likelihood analysis of 2.5 x 10'* muon decays, no evi- 
dence was found for the decay u* — e* y, and a new upper limit of 
2.0 x 107 '° was set on the branching ratio, R/sub p — ey/ = ['(p* 
— e* y)/T(u* — e* v/sub e/anti v/sub p/), at a 90% confidence 
level. 


3099 Charged and neutral particle production from 400 
GeV/c proton-proton collisions. Kass, R.D. Davis, CA; 
Univ. of California (1978). 137p. University Microfilms 
Order No. 79-05,198. 

Thesis (Ph. D.). 

Charged and neutral particle production from 400 GeV/c pp 
collisions was studied with Fermilab’s fifteen-foot bubble chamber. 
The experiment is described in detail. The data are analyzed in the 
language of inclusive reactions. Values for the charged multiplicity 
distribution at 400 GeV/c are presented. Moments of the distribu- 
tion are calculated and studied as a function of laboratory momen- 
tum. Inclusive and semi-inclusive measurements of 7°, K®, A® and 
anti A® production have been made. The 77° cross section is rising 
at least as fast as log(s). The K° cross section also appears to in- 
crease at Fermilab energies. In contrast, the A° cross section is con- 
stant at Fermilab energies. The average number of 7°([7°]) and 
K°’s increases as a function of the number of negative particles in 
an event. No such dependence is noted for the A°’s. Use of the 
large number of y's that convert to e*e™ in the bubble chamber 
liquid enables measurement of the cross section for =° and anti 2° 
production. From the events with two or more converted y’s, 
upper limits are calculated for inclusive eta°(548) production and, 
in events with = 10 prongs, w°(783) production. Neutral and 
charged-pion correlations are studied in terms of (7°) and the 
Mueller moments: f2?", f° and f:°° Predictions from five models 
of pion production are compared with the data. Only the Critical 
Fluid model is in agreement with the data. 


3100 7 wm scattering by pole extrapolation methods. 
Lott, F.W. III. Berkeley, CA; Univ. of — (1978). 
69p. University Microfilms Order No. 79-04,5 

Thesis (Ph. D.). 

A 25-inch hydrogen bubble chamber was used at the Law- 
rence Berkeley Laboratory Bevatron to produce 300,000 pictures of 
m* p interactions at an incident momentum of the 7* of 2.67 GeV/ 
c. The 2-prong events were processed using the FSD and the 
FOG-CLOUDY-FAIR data reduction system. Events of the nature 
a* p—7* p7r°a' and zr* p—7* 7* nwth values of momentum trans- 
fer to the proton of -t = 0.238 GeV? were selected. These events 
were used to extrapolate to the pion pole (t = m/sub 7/*) in order 
to investigate the 7 7 interaction with isospins of both T=1 and 
T=2. Two methods were used to do the extrapolation: the original 
Chew-Low method developed in 1959 and the Durr-Pilkuhn 
method developed in 1965, which takes into account centrifugal 
barrier penetration factors. At first it seemed that, while the Durr- 
Pilkuhn method gave better values for the total 7 7 cross section, 
the Chew-Low method gave better values for the angular distribu- 
tion. Further analysis, however, showed that, if the requirement of 
total OPE (one-pion-exchange) was dropped, then the Durr-Pil- 
kuhn method gave more reasonable values of the angular distribu- 
tion as well as for the total 7 7 cross section. 





413 / ERA VOL. 6, NO. 2 


3101 Slow proton production and neutron dissociation at 
100 and 400 GeV/c from neutron targets in hadron-deuteron 
collisions, Brody, A.T. Stony Brook, NY; State Univ. of 
New York (1978). 244p. University Microfilms Order No. 
78-21,195. 

Thesis (Ph. D.). 

The results of the analyses of data obtained from exposures 
of the 30-inch Fermilab deuterium-filled bubble chamber to mixed, 
positively charged beam particles incident at 100 GeV/c and 
proton beam particles incident at 400 GeV/c are presented. The 
Proportional Hybrid System was used to identify the beam particles 
and on low-multiplicity events, to improve fast track momenta for 
the 100 GeV/c data sample. Topological hd and hn cross sections 
are extracted from both data samples. Events with 3 or 4 prongs at 
100 GeV/c are fit to the mass hypothesis hd — hpp7~, and a free- 
neutron cross section for hn — h(p7r~ ) is extracted. This cross sec- 
tio. is then compared with values obtained at other energies or 
measured with different techniques. The production of protons with 
laboratory momenta less than 1.4 GeV/c is also studied for the full 
event samples at both energies. The inclusive proton cross sections 
are seen to scale as functions of M/s and t; a detailed study of 
these cross sections is made in the context of a Mueller-Regge for- 
malism. 


3102 Hadron-Hadron production at large transverse mo- 

menta. Fisk, R.J. Stony Brook, NY; State Univ. of New 

York (1978). 178p. University Microfilms Order No. 78- 
849. 

Thesis (Ph. D.). 

A study was made of hadron pairs, roughly back to back in 
the center-of-momentum frame, produced by the interactions of 
400-, 300-, or 200-GeV protons with a beryllium or tungsten target. 
The transverse momentum of each hadron was between 1 nd 6 
GeV/c. Pions, kaons, and protons over most of that range. Invar- 
iant single- and two-particle cross sections were measured along 
with their nucleon number (A) and energy (s) dependence. When 
the transverse momentum of each hadron exceeded 2.7 GeV/c, the 
correlation measurements (by exhibiting x/sub e/scaling) strongly 


suggested that constituent scattering is the dominant process for the 
production of hadrons in this regime. Correlations between species 
of hadrons seem to be consistent with the quark-quark scattering 
model. 


3103 Pion-nuclei interactions at 200 GeV. Lee, M.Y. 
Seattle, WA; Univ. of Washington (1978). 169p. University 
Microfilms Order No. 78-20,738. 

Thesis (Ph. D.). 

Tungsten and chromium microgranules embedded in emul- 
sion plates were used as targets in an exposure to 200-GeV pion 
beams at Fermi Natioual Accelerator Laboratory. The multiplicity 
distributions of the resulting interactions are found to be broader 
than the Poisson distribution, and are also found to exhibit scaling. 
The relation between the multiplicity ratio r and the average 
number of collisions v-bar falls on the line R = 1/2 + 1/2 v-bar; 
this behavior favors the predictions of the modified energy flux cas- 
cade and two-phase models as well as the parton models. Average 
multiplicity is also found to be linearly dependent on the number of 
heavy tracks. Comparison of the angular distribution among differ- 
ent sizes of target shows agreement with predictions of the multi- 
peripheral production model. Two-particle rapidity correlations are 
strong in the target fragmentation regions. The characteristics of 
the two-dimensional contour plot of the correlation function 
R(y:,y2) are very different from those of hadron-hadron interac- 
tions: this difference favors the interaction mechanism proposed in 
the parton model of Nikolaev. 


3104 Measurement of vector meson production in 
proton-proton collisions at the CERN ISR. Lankford, A.J. 
New Haven, CT; Yale Univ. (1978). 312p. University Mi- 
crofilms Order No. 78-20,157. 

Thesis (Ph. D.). 

The production at large transverse momentum of low-mass 
electron pairs was investigated at the CERN Intersecting Storage 
Rings by means of lithium/xenon transition radiation detectors and 
liquid argon calorimeters. Production of the vector mesons rho°®, 
w°, and phi was observed with cross sections consistent with the 
assumptions that rho®, w°, and 7° production are nearly equal at 
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large p/sub t/ and that phi production is suppressed by about an 
order of magnitude relative to rho® and w® production. The ob- 
served low-mass virtual photon continuum between masses of 200 
and 500 MeV was consistent with estimates of Dalitz decays plus 
predictions of the vector dominance model. The measured cross 
section for virtual photon production enabled a limit of (0.5 +- 
1.0)% to be placed on the ratio of direct real photon production to 
ar° production. 


3105 Production of anti-neutrons and charged anti- 
sigmas in e* e~ annihilations. Ferguson, T.A. III. Los Ange- 
les, CA; Univ. of California (1978). 133p. University Micro- 
films Order No. 78-20,215. 

Thesis (Ph. D.). 

The production of antineutrons and charged antisigmas in 
e*e™ annihilations has been measured at V s = 4 GeV and 7 GeV 
and at the psi (3.1) resonance. The experiment was an addition to 
the Mark I Magnetic Detector at SPEAR. Two packages contain- 
ing spark chambers, steel plates, and timed scintillation counters 
were added to each side of the detector. Antineutrons were identi- 
fied by annihilations in the Mark I and the steep plates, which pro- 
duced large-angle charged prongs characteristic of a high-Q reac- 
tion. The scintillation counter timing and the position of the n-bar 
annihilation allowed a determination of the antineutron momentum. 
The resulting antineutron cross sections and momentum distribu- 
tions are consistent with previous antiproton results. Charged anti- 
sigmas were detected by forming mass combinations with the n-bar 
charged tracks in the Mark I. A clear signal was seen in the 7 GeV 
and psi data, with little or no signal at V s = 4 GeV. The increase 
in =-bar*~ production between 4 and 7 GeV is consistent with 
simple expectations for charmed baryon production. A search for 
the decays A/sub c/-bar~ — %-bar*~ 7~* w~ and =/sub c/-bar/Z/ 
sub c/-bar* — A/sub c/-bar~ 7*~ yields no significant peaks. An 
upper limit, at the 90% confidence level, of o/sub A/sub c/-bar/ x 
BR (—+>2-bar*~ 7~* w~) < 56 pb is set. 


3106 Deep inelastic muon scattering at 270 GeV. 
Schewe, P.F. East Lansing, MI; Michigan State Univ. 
(1978). 214p. University Microfilms Order No. 79-07,396. 

Thesis (Ph. D.). 

The nucleon structure function vW2 for deep inelastic muon 
scattering at 270 GeV has been measured in an experiment per- 
formed at Fermi National Accelerator Laboratory. A large viola- 
tion of Bjorken scale invariance has been observed out to q? = 150 
(GeV/c), a value that greatly extends previous deep inelastic re- 
sults. The data reported here are based on a flux of 1.5 x 10'° posi- 
tively charged muons incident on an iron target/calorimeter. The 
energy of the scattered muon is measured in a spectrometer consist- 
ing of iron toroid magnets and wire spark chambers. The values of 
vW2 measured for high q? and fixed x lie systematically above the 
values predicted by a particular formulation of quantum chromo- 
dynamics (QCD). The data also lie above the values for vW2 ob- 
tained by extrapolating previous deep inelastic data to higher q* 
The possibility that this rise in vW2 is due a threshold-like behavior 
in W? (the hadron final-state mass squared) is studied by calculating 
the scale breaking parameter b(x) = @ In(vW2)/a In(q?), and by fit- 
ting the data to various functions of W*. 


3107 Measurement of phi meson production in proton- 
nucleus collisions at 400 GeV/c. Koltick, D.S. Ann Arbor, 
MI; Univ. of Michigan (1978). 125p. University Microfilms 
Order No. 79-07,111. 

Thesis (Ph. D.). 

Phi meson production has been observed in 400-GeV/c 
proton-nucleus collisions with a high-resolution double-arm spec- 
trometer, centered near 90° in the center of mass. An accurate mea- 
surement of the phi mass and width was made, and an analysis of 
the systematic error in the measurements was carried out. The in- 
clusive phi invariant cross section was measured over the range 0.8 
= P/sub perpendicular/ = 3.5 GeV/c and the slope parameter 
was found. The phi/z™ ratio as a function of P/sub perpendiular/ 
was measured and compared to the thermodynamic model and the 
Field and Feynman model. The comparison suggested that phi pro- 
duction may be dominated by different mechanisms at low and high 
P/sub perpendicular/. From the measure phi/7™ ratio and the 
known phi — yu* pw” branching ratio, the contribution of the phi 
meson to the prompt p/7 ratio was found as a function transverse 





64 PHYSICS RESEARCH 
6451 Particle Interactions And Properties - Experimental 


momentum. The contribution was found to be almost 2 orders of 
magnitude below the total 4/7 ratio. A test of the Okubo-Zweig- 
lizuka (O-Z-I) rule was made by searchir,g for an enhancement of 
K mesons produced in association with the phi. No enhancement 
was found; this result indicated a possible violation of the O-Z-I 
rule. This lack of enhancement could not be explained away by phi 
production through nonstrange quarks in its wave function. 


3108 Antineutrino neutral current interactions in a neon 
and hydrogen bubble chamber. Louis III, W.C. Ann Arbor, 
MI; Univ. of Michigan (1978). 119p. University Microfilms 
Order No. 79-07,127. 


Thesis (Ph. D.). ; oe 
Antineutrino neutral-current interactions were studied in the 


Fermilab 15-ft bubble chamber filled with a mixture of neon and 
hydrogen. Various neutral-current samples were first established by 
use of the short interaction length of hadrons in the bubble cham- 
ber. The ratio of neutral- to charged-current production with ha- 
dronic energy 2 13.4 GeV, R’ was then measured to be 0.37 +- 
0.07, which implies sin?@ » = 0.21 +- 0.19 in the Weinberg-Salam 
model. The fraction of pions that are positive at high z (0.9 > z > 
0.4) was estimated to be 0.57 +- 0.11; this value is in good agree- 
ment with 0.54, the prediction of the Weinberg-Salam model with 
sin?@ w = 0.3, and with 0.50, the predicted value of a pure isosca- 
lar or pure isovector neutral-current coupling. The similarity of the 
P/sub 1/? distributions for charged and neutral current events is in 
agreement with the quark parton model which assumes that the 
way a quark fragments into hadrons is independent of how it was 
excited. The ratio of antineutrino-neutron to antineutrino-proton 
neutral-current production was estimated to be 0.53 +- 0.39, which 
is lower than approx. 0.92, the prediction of the Weinberg-Salam 
model with sin?@ w = 0.3; however, the errors are large and the 
method is sensitive to small fluctuations of the data. Finally, the 
production of V°’s by neutral currents was compared to the pro- 
duction of V°’s by charged currents. The ratio of the rate of neu- 
tral-current V° event production to the rate of charged-current V° 
event producion, R'/sub v//R’, was measured to be 1.08 +- 0.35. 
Furthermore, the neutral-current V° sample appears to have a 
higher percentage of K°’s than the charged-current V° sample. This 
binding suggests that neutral-current interactions off strange quarks 
occur and that strange quarks prefer to fragment into K°’s than 
into A®’s. 


3109 Hadron-deuteron scattering at 50 GeV. Levinson, 
L.J. Providence, RI; Brown Univ. (1978). 154p. University 
Microfilms Order No. 79-06,575. 

Thesis (Ph. D.). 

The forward scattering of 7*, 7”, and protons on deuterons 
and protons was measured with a single-arm spectrometer at the 
termi National Accelerator Laboratory. The energy was 50 GeV 
and the invariant 4-momentum transfer range was 0.06 < abs. value 
(t) < 0.32 (GeV/c)? for 7* and p, and 0.06 < abs. value (t) < 0.50 
for 7~. The missing mass, determined by the spectrometer, selected 
proton elastic and deuteron elastic-plus-breakup scattering, rejecting 
particle and resonance production events. The measured proton and 
deuteron differential cross sections were analyzed in the context of 
the Glauber theory of deuteron elastic-plus-breakup scattering and 
a neutron elastic differential cross section was extracted. The 
theory and analysis were tested by comparing the 7*n cross sec- 
tion exiracted from the 7* d and 7* p data with the 7” p data; by I- 
spin symmetry the 7*n cross section must equal the 7~ p. The 
same test was done for 7” n. The proton-neutron elastic differential 
cross section was then extracted from the pd and pp data. The 
theory and the data were not found to be consistent within the 
random errors. Systematic errors are probably the cause; several 
possible systematic errors are discussed. An attempt to use recoil 
particle detectors to extract the deuteron elastic and the neutron 
cross sections is reported. 


3110 Photon total cross section on protons from 45 GeV 
to 182 GeV. Cumalat, J.P. Santa Barbara, CA; Univ. of Cali- 
fornia (1977). 199p. University Microfilms Order No. 78- 
07,021. 

Thesis (Ph. D.) 

This experiment was designed to make the separation be- 
tween electromagnetically produced interactions and hadronically 
produced interactions. The experiment was performed in the 
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Tagged Photon Facility at the Fermilab National Accelerator Lab- 
oratory. The measurement of the photon total cross section was 
made by detecting hadrons and their decay products produced by 
an incident photon that interacted in the 1-meter-long liquid hydro- 
gen target. The produced hadrons were detected in six different de- 
tectors. Electromagnetically produced interactions were recognized 
and detected by the large fraction of the tagged photon energy in a 
beam region shower counter. (The hadron detectors had holes in 
the beam region to allow for the passage of the electromagnetically 
produced particles.) The photon total cross section on protons was 
measured from 45 GeV to 182 GeV to 1% statistical accuracy in 
each energy bin and to less than 0.7% systematic uncertainty over- 
all. The cross section was found to be gently rising with increasing 
incident photon energy. Although the rise in the cross section was 
gentle, only 4% over the measured energy range, the cross section 
sloped upward more rapidly than would be predicted by simple 
Vector Meson Dominance models. Moreover, the magnitude of the 
cross section was 2 to 4% larger than expected. Both the unexpect- 
ed magnitude and rise of the photon total cross section are attribut- 
ed to the photon strongly coupling to states of charm-anticharm 
quarks. 


3111 Lambda-proton elastic scattering at Fermilab. 
Martin, P.S. Madison, WI; Univ. of Wisconsin (1977). 119p. 
University Microfilms Order No. 78-00,035. 


Thesis (Ph. D.). 
The differential cross section for lambda-proton elastic scat- 


tering has been measured in the neutral hyperon beam at the Fermi . 
National Accelerator Laboratory by using a multiwire proportional 
chamber system to detect the recoil proton and lambda decay prod- 
ucts. The sample of elastically scattered lambdas contains 68,967 
events in the range of momentum transfer squared between -.10 and 
-1.4 (GeV/c)? for which the lambda momentum was greater than 
100 GeV/c. A simple exponential t-dependence to the differential 
cross section does not fit the data well over the entire region. The 
momentum averaged slope parameter at -t = .2 (GeV/c)? is 9.42 
+- .05 (GeV/c)~?. 


3112 Search for leptons produced in association with 
prompt muons. Lipton, R.J. Evanston, IL; Northwestern 
Univ. (1977). 111p. University Microfilms Order No. 78- 
05,298. 


Thesis (Ph. D.). 
Yields of electrons and muons produced in coincidence with 


prompt muons were measured. The experiment was performed in 
the M3 beam at Fermilab with 300-GeV/c neutrons incident on a 
beryllium target. The trigger muon was of low momentum (6.5 = 
p = 30 GeV/c) and low transverse momentum (0.2 = p/sub t/ = 
1.2 GeV/c). The spectrometer was sensitive to associated leptons 
with momenta 10 = p = 40 GeV/c and p/sub t/ = 1.2 GeV/c. 
The signal is an excess of either electrons or muons of opposite sign 
to the trigger muon. A clear p*~ ~~ signal (285 +- 38 events was 
observed but no significant 4*~e~* signal. Prompt muon yields 
from weak and electromagnetic sources are compared by use of 
these data. A 95% confidence level upper limit for associated 
charm production of o/sub cc/ B(c — pw + X) Bc +e + X) S 
340 nonobarns/nucleon is reported. 


3113 Inclusive hadron production at zero CMS rapidity 
at AGS energies. Raychaudhuri, K.K. Philadelphia, PA; 
Univ. of Pennsylvania (1977). 186p. University Microfilms 
Order No. 78-06,634. 

Thesis (Ph. D.). 

The cross sections for the inclusive processes 77*~,K*~,p,p- 
bar + p — 7° ,K*~,p,p-bar + anything have been measured at en- 
ergies of 8, 12, and 20 GeV. In addition, the reaction p + p — 77 
+ anything has been measured at 24 GeV. A single-particle mag- 
netic spectrometer employing multiwire proportional chambers and 
Cherenkov detectors was used. The focus of tle study was on pro- 
duction at 90° in the center of mass. The transverse spectra ob- 
tained are well parametrized by exponentials in the longitudinal 
mass (= V(p/sub T/? —+ m2), where m is the mass, and p/sub T/ 
, the transverse momentum of the produced particle). The cross 
sections for production of pions by different incident particles 
appear to extrapolate smoothly in energy to a common asymptotic 
limit when normalized to the asymptotic total cross section of the 
initial-state particles. The yield of pions at large p/sub T/ drops off 
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from the exponential trend established at low p/sub T/. This be- 
havior is to be compared with the very-high-energy behavior of 
pion production, where at large p/sub T/ the cross sections are sig- 
nificantly higher than expected from an extrapolation of the low-p/ 
sub T/cross sections. 


3114 Interaction n + p — pw + p for neutron mo- 
mentum between 50 GeV/c and 300 GeV/c. Kenah, L.J. Ev- 
anston, IL; Northwestern Univ. (1977). 330p. University Mi- 
crofilms Order No. 78-05,289. 

Thesis (Ph. D.). 

The interaction n + p — pw” + p was studied for incident 
neutron momentum between 50 GeV/c and 300 GeV/c. The ex- 
perimental apparatus consisted of a high-pressure gas target and a 
wire spark chamber vee spectrometer located in the M3 neutral 
beam at Fermilab. The observed mass distributions of the p7~ 
system (m/sub */) exhibited both resonant states and a continuous 
spectrum. The distributions in four-momentum-transfer-squared (t) 
showed a strong correlation with m/sub */ and also with the polar 
angle describing the proton direction in the pw~ rest frame. The 
cross section is essentially independent of neutron momentum over 
the entire range studied. The complicated moments of decay angle 
distributions suggest the contribution of many partial waves. Rea- 
sonable success in fitting a modified Deck model to the data was 
achieved. 


3115 Polarization parameter in proton-proton elastic 
scattering for beam momenta ranging from 20 GeV/c to 200 
GeV/c. Corcoran, M.B. Bloomington, IN; Indiana Univ. 
(1977). 179p. University Microfilms Order No. 78-05,626. 

Thesis (Ph. D.). 

The polarization parameter in proton-proton elastic scatter- 
ing has been measured for fixed t (the square of the four-momen- 
tum transfer) as a function of s (the square of the total center of 
mass energy) for t = -.3, -.6, -.8, and -1.0 (GeV/c)? and for beam 
momenta ranging from 20 GeV/c to 200 GeV/c. These results rep- 
resent the first systematic study of the fixed-t s dependence of the 
polarization at high energies. The formalism used to describe 
proton-proton scattering is discussed, and the polarization and other 
spin parameters are presented in terms of helicity amplitudes. Theo- 
retical ideas about polarizations are discussed in terms of both 
Regge models and optical models. The experiment was done at the 
Internal Target Area of the Fermi National Accelerator Labora- 
tory. Hydrogen from a gas jet was sprayed into the accelerator’s 
main ring, where interactions occurred. The momentum and pro- 
duction angle of the recoil proton were measured by the Internal 
Target Spectrometer. The spin of the proton was analyzed in a 
carbon re-scattering polarimeter. At t = -.3 (GeV/c)? the polariza- 
tion was found to fall from a small positive value at s = 40 (GeV/ 
c)? to near zero around s = 210. At higher energies the polariza- 
tion appeared to be rising again. At both t = -.6 and t = -.8 the 
polarization was found to be a few percent positive at s = 40 and 
to become a few percent negative by s = 86. The polarization 
either remains a few percent negative or returns to zero for higher 
energies. At t = -1.0, the polarization was measured to be small 
and positive at s = 40, then was found to be fairly large and posi- 
tive ats = 86. At higher s values, up to s = 210, the polarization 
was measured to be fairly large and negative. 


3116 Proton-proton interactions at 400 GeV/c. Tooth- 
acker, W.S. III. Ann Arbor, MI; Univ. of Michigan (1977). 
87p. University Microfilms Order No. 78-04,825. 


Thesis (Ph. D.). 

Results of a 30,000-picture exposure are reported. The aver- 
age multiplicity of the charged particles produced was measured 
and found to be <n> = 8.77 +- 0.12. The Mueller correlation 
moments were also measured. The data can be interpreted in terms 
of a two-component model that assumes that the inelastic cross sec- 
tion is composed of two parts: the diffractive part and a nondiffrac- 
tive part. 22% +- 2% of the inelastic cross section is due to dif- 
fractive production. Each of the charged moments d/sub q/ = 
<n/sup qg/>/<n>/sup q/ for values of q from 2 through 9 is re- 
markably constant from 100 to 400 GeV/c. The high-multiplicity 
part of the data was fitted to a Poisson distribution. Good fits to 
the data were obtained, but the diffractive cross section was larger 
(up to 11 mb) than the accepted value of 5 to 7 mb, and the frac- 
tion of the cross section that is diffractive was larger (up to 40%) 
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than the accepted 20% to 25%. The reaction p + p> p + X was 
studied, where the final-state proton has a laboratory momentum < 
1.2 GeV/c. The total single diffractive cross section was 5.9 +- 0.6 
mb. All events that have M/sub x/*c*/s < 0.1 were diffractively 
produced, the total single diffractive cross section is 6.9 +- 0.6 mb. 
da/dM/sub x/ does not fall as 1/M/sub x/? in the region 20 
GeV7/c* < M/sub x/? < 80 GeV/c‘, contrary to what is expect- 
ed from triple-Regge models. Inclusive A** (1236) production was 
investigated in the reaction p + p — A** + X; the production 
cross section for the A** in the backward hemisphere is 1.29 +- 
0.09 mb. A** production is predominantly consistent with single 
pion exchange. 


3117 (COO—1195-456) Production of D°(1863) mesons 
in 217 GeV/c pi-minus proton interactions. Bender, D.E. (Il- 
linois Univ., Urbana (USA). Dept. of Physics). [nd]. Con- 
tract AC02-76ERO1195. 397p. NTIS, PC A17/MF AOl. 

This thesis reports on the analysis of data obtained during 
FNAL experiment E369. The Chicago Cyclotron Magnet Spec- 
trometer Facility was used to perform a search for the hadronic 
production of charmed D mesons. A 217 Gev m~ beam was inci- 
dent on a liquid hydrogen target. The trigger required a slow recoil 
proton in coincidence with a muon. A total of 26 +- 8 neutral D 
mesons were observed through their KOw*a~ decay mode. The 
distributions of Feynman X, missing mass, and momentum transfer 
to the recoil proton were consistent with diffractive production. 
Cross sections were calculated based on a diffractive model. 


3118 (COO—1764-377) Experimental and theoretical 
high energy physics. Progress report 1 Oct 1979 to 30 Sep 
1980. (Minnesota Univ., Minneapolis (USA). School of 
Physics and Astronomy). [nd]. Contract AC02-76ERO1764. 
47p. NTIS, PC A03/MF AO1. 

Research performed in theoretical high energy physics in- 
cludes: nonabelian Stokes theorem; connection between asymptotic 
behavior and bound states in QCD; classical solutions for gauge 
fields interacting with Higgs mesons; neutrino oscillations; relativis- 
tic wave equation and mass spectrum of gluonium; dynamical struc- 
tures of the pion; convergence of reflectionless approximations to 
confining potentials; degeneracy in one-dimensional quantum me- 
chanics; review of heavy quarks and new particles; semiclassical re- 
sults on normalization of bound state wave functions; proton life- 
time; quark magnetic moments and E] radiative transitions in char- 
monium; lectures on quark models; inverse scattering and the upsi- 
lon family; and magnetic moments of quarks in baryons anu 
mesons. In experimental high energy physics, the emphasis has been 
on strong interactions but also includes several crucial tests of the 
currently most important theories of elementary particle interac- 
tions. Experiments described include: electromagnetic couplings of 
vector mesons; direct photon production at large transverse mo- 
mentum; hyperon experiments; spin effects in strong interactions; a 
dense detector for proton decay; and exclusive processes at large 
transverse momenta. (GHT) 
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3119 (SLAC-PUB—2597) Photon-photon interactions. 
Gilman, F.J. (Stanford Linear Accelerator Center, CA 
(USA)). 1980. Contract AC03-76SF00515. 4p. (CONF- 
800829—9). NTIS, PC A02/MF AOl. 

From International conference on the few body problems; 
Eugene, OR, USA (17 Aug 1980). 

A brief summary of the present status of photon-phoion in- 
teractions is presented. Stress is placed on the use of two-photon 
collisions to test present ideas on the quark constituents of hadrons 
and on the theory of strong interactions. 


3120 D lifetimes and Cabibbo-suppressed decays in the 
massive-quark model, Rizzo, T.G. (Department of Physics, 
Brookhaven National Laboratory, Upton, New York 
11973). DE-AC02-76CH00016. Phys. Rev. D; 22: No. 9, 
2199-2203(1 Nov 1980). 

We investigate the possibility of explaining both the D life- 
time ratio and the ratio of the D® Cabibbo-suppressed modes in the 
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massive-quark model. We find that a simultaneous fit to both sets of 
experimental data is difficult, if not impossible. 


3121 Effective Hamiltonian for nucleon decay. Abbott, 
L.F.; Wise, M.B. (Department of Physics, Brandeis Univer- 
sity, Waltham, Massachusetts 02254). DE-ACO03- 
76SF00515;E(11-1)3230. Phys. Rev., D; 22: No. 9, 2208- 
2212(1 Nov 1980). 

Renormalization effects for the SU(3)xSU(2)xU(1)-invariant 
baryon-number-violating operators of lowest dimension are calcu- 
lated. Linear relations involving these operators are presented and a 
minimal set is given for nucleon decay processes. 


3122 Three-jet final states in Z° decay for heavy quarks. 
Rizzo, T.G. (Department of Physics, Brookhaven National 
Laboratory, Upton, New York 11973). DE-AC02- 
76CHO00016. Phys. Rev., D; 22: No. 9, 2213-2219(1 Nov 
1980). 

We study the influence of quark masses on the values of 
average sphericity S and average thrust T for Z° boson decay into 
three jets in the standard model. We find that for quark masses (m/ 
sub q/) greater than ~10 GeV the average values <S> and <1- 
T> may be significantly altered from their values for massless 
quarks previously obtained in the literature. 


3123 Perturbative quantum-chromodynamic corrections 
to the hadronic decay width of the Higgs boson. Sakai, N. 
(Fermi National Accelerator Laboratory, Batavia, Illinois 
60510). Phys. Rev., D; 22: No. 9, 2220-2223(1 Nov 1980). 

Using the operator-product expansion it is shown that per- 
turbative quantum-chromodynamic corrections to the hadronic 
decay width of the Higgs boson can be calculated without encoun- 
tering mass singularities. The result is given in terms of the “run- 
ning quark mass” of the renormalization group and calculable cor- 
rections in powers of 1/In(M*/A*). The next-to-leading-order cor- 
rection amounts to about 35% for the Higgs-boson mass M=50 
GeV. 


3124 Anomalous magnetic moment and limits on fermion 
substructure. Brodsky, S.J.; Drell, S.D. (Stanford Linear 
Accelerator Center, Stanford University, Stanford, Califor- 
nia 94305). DE-AC03-76SF00515. Phys. Rev., D; 22: No. 9, 
2236-2243(1 Nov 1980). 

Experimental constraints on possible lepton and quark sub- 
structure are analyzed and expressed in terms of a general formal- 
ism for describing composite particles in terms of their constituents. 
In particular, the measured gyromagnetic ratios may very severely 
restrict possible internal structure of light leptons (electrons and 
muons) in some models. Simple expressions for hadronic g values 
and electromagnetic radii are given in terms of their quark-gluon 
infinite-momentum-frame wave function. The contribution to the 
anomalous moment of a fermion due to internal structure is shown 
to vanish as the mass or inverse-size scale of the internal state be- 
comes infinitely large. 


3125 Effects of heavy-meson exchange on the ‘D2 and 
3F,; N-N partial waves and the question of dibaryon reson- 
ances. Kloet, W.M.; Silbar, R.R. (Department of Physics 
and Astronomy, Rutgers University, New Brunswick, New 
Jersey 08903). Phys. Rev. Lett; 45: No. 12, 970-973(22 Sep 
1980). 

The 'Dz and *F; N-N amplitudes are studied in a unitary 
dynamical model. Parameter-free long- and medium-range forces 
are given by multiple pion exchange, allowing coupling to the 
NNz7z channel. Short-range forces are mainly given by rho and w 
exchange, parametrized to fit known low-energy phase shifts for 
J> or =2. Resulting Argand diagrams at medium energies show 
counter-clockwise loops, but far less dramatic than in the Hoshizaki 
phase-shift analysis. However, the results are similar to recent 
Arndt phase shifts. 


3126 Particle order: a new fundamental concept in 
hadron physics. Weissmann, G. Berkeley, CA; Univ. of Cali- 
fornia (1978). 290p. University Microfilms Order No. 79- 
04,647. 
Thesis (Ph. D.). 
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The concept of particle order is introduced in its simplest 
form, sequential order. Sequential order, together with the general 
principles of S-matrix theory, reproduces the main predictions of 
quark models with respect to mesons, explaining their quark-like 
spectrum without any need to assume the existence of quarks as 
constituent particles, and provides a theoretical foundation for dual- 
ity, in particular the dual unitarization (topological expansion) ap- 
proach; hence, it provides a unified description for a broad range of 
mesonic regularities, such as the origin of conserved internal quan- 
tum numbers, the nature of the mesonic spectrum, the OZI rule and 
its violations, Regge pole dominance, exchange and I-spin degener- 
acy and their breaking, the Pomeron, etc. This scheme is extended 
to all hadrons by a generalization of the concepts of order. Strin- 
gent self-consistency requirements are shown to determine the spe- 
cific form of the theory, including such features as topological 
color, baryon number conservation, and a set of generalized OZI 
rules. The spectrum is shown to consist of nonexotic mesons and 
baryons, and well-defined classes of exotic particles, all obeying the 
zero-triality rule. An attempt is made to understand the physical in- 
terpretation of order. 


3127 Weak interaction effects in e* e~ annihilation with 
polarised beams. Simard, R. Berkeley, CA; Univ. of Califor- 
nia (1978). 70p. University Microfilms Order No. 79-04,607. 

Thesis (Ph. D.). 

Although the standard gauge model of weak and electro- 
magnetic interactions based on the work of Salam and Weinberg 
has met with great success, there are experimental facts that will 
require its extension or its modification to a new gauge model: the 
discovery of a heavy lepton and the absence of parity violation in 
atoms that is expected from the neutral weak current coupling to 
electrons. Three tests that bear on these questions are proposed. 
First, heavy lepton production in e* e~ annihilation when one of the 
incident beams is longitudinally polarized is considered, and the 
purely leptonic decay of this heavy lepton is examined. An asym- 
metry in the inclusive angular distribution of one charged lepton 
will be important in determining the structure of weak interactions 
of the heavy lepton. This angular asymmetry will easily distinguish 
between the cases V - A and V + A for the heavy lepton current. 
Next, the decay channel L — v/sub L/ + one hadron (L = heavy 
lepton) under the same experimental set-up is considered, and the 
inclusive one-hadron angular distribution is examined. Parity non- 
conservation in the decay of the heavy lepton will cause a con- 
spicuous forward-backward asymmetry in the distribution of the in- 
clusive hadron spectrum near the high-energy end. It will be easy 
then to discover the chirality (V - A or A + A) of the heavy 
lepton current. Finally, a test to provide clear evidence for parity 
violation in e* e~ annihilation consists in measuring a possible left- 
right asymmetry of inclusive hadron production with highly trans- 
versely polarized e* e~ incident beams. This asymmetry would pro- 
vide evidence of a parity-violating neutra! current coupling to elec- 
trons. 
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3128 (BNL—28571) Baryon conservation (experiments). 
Goldhaber, M. (Brookhaven National Lab., Upton, NY 
(USA)). 1980. Contract AC02-76CHO00016. 15p. (CONF- 
8006136—1). NTIS, PC A02/MF AOl1. 

From International conference on neutrino physics and as- 
trophysics; Erice, Trapani, Italy (23 Jun 1980). 

Proton decay is discussed, and experiments now under way 
to measure this decay are described. (GHT) 


3129 (DOE/ER/03992—409) Review on DTU-parton 
model for hadron-hadron and hadron-nucleus collisions. Chiu, 
C.B. (Texas Univ., Austin (USA)). Aug 1980. Contract 
AS05-76ER03992. 6p. (CONF-800724—57). NTIS, PC 
A02/MF AO1. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

The parton picture of color separation of dual string and its 
subsequent breakup is used to motivate the DTU-parton model for 
high energy small p/sub T/ multiparticle productions in hadron- 
hadron and hadron-nucleus collisions. A brief survey on phenomen- 
ological applications of the mode!: such as the inclusive spectra for 
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various hh processes and central plateau heights predicted, hA in- 
clusive spectra and the approximate anti v-universalities is present- 
ed. 


3130 (FERMILAB-Conf—80/73-THY) Quantum chro- 
modynamics and deep-inelastic scattering. Buras, A.J. (Fermi 
National Accelerator Lab., Batavia, IL (USA)). Aug 1980. 
Contract AC02-76CH03000. lip. (CONF-800724—56). 
NTIS, PC A02/MF AOIl. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

Moments of deep-inelastic structure functions, parton distri- 
butions and parton fragmentation functions are discussed in the 
context of Quantum Chromodynamics with particular emphasis put 
on higher order corrections. A brief discussion of higher twist con- 
tributions is also given. 


3131 Zero value for the three-loop 8 function in N=-+ 
supersymmetric ‘'ang-Mills theory. Grisaru, M.; Rocek, M.; 
Siegel, W. (Department of Physics, Brandeis University, 
Waltham, Massachusetts 02254). DE-A502-76-ER02220. 
Phys. Rev. Lett.; 45: No. 13, 1063-1066(29 Sep 1980). 

This Letter describes a calculation using superfield tech- 
niques, showing that the 8 function is zero to three loops in N=4 
supersymmetric Yang-Mills theory. This result gives further indica- 
tion that the theory is likely to be finite and conformally invariant 
order by order in perturbation theory. 


3132 CP nonconservation in cascade decays of B 
mesons. Carter, A.B.; Sanda, A.I. (Rockefeller University, 
New York, New York 10021). DE-AC02-76ER-2232B. 
Phys. Rev. Lett.; 45: No. 12, 952-954(22 Sep 1980). 

General techniques are introduced to expose new CP-non- 
conserving effects in cascade decays of B mesons. These effects are 
computed in the Kobayashi-Maskawa model. The CP asymmetries 
so obtained range from 2% to 20% if the parameters are in the fa- 
vorable range ss<s2< or ~0.1. Effects of this size should be ob- 
servable in upcoming experiments. 
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3133 (COO—3130-TA-350) Semiclassical approach to 
large N expansion. Jevicki, A. (Brown Univ., Providence, 
RI (USA). Dept. of Physics). 1980. Contract AC02- 
76ERO3130. 7p. (CONF-800724—46; CONF-800771—1). 
NTIS, PC A02/MF AOl1. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

Some recent work developing new techniques for studying 
the planar limit of QCD is reviewed. 


3134 (SLAC-PUB—2601) Structure functions and high 
twist contributions in perturbative quantum chromodynamics. 
Brodsky, S.J.; Lepage, G.P. (Stanford Linear Accelerator 
Center, CA (USA); Cornell Univ., Ithaca, NY (USA). Lab. 
of Nuclear Studies). Sep 1980. Contract AC03-76SFO00515. 
5p. (CONF-800724—-47). NTIS, PC A02/MF AOl1. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

Perturbative QCD predictions are presented for the x near 1 
behavior of hadronic structure functions. The available energy xW? 
is shown to control structure function evolution. In the case of 
meson structure functions, the x ~ 1 behavior is dominated by a 
high-twist contribution to the longitudinal structure function F/sub 
L/ ~ Cx*/Q?, which can be rigorously computed and normalized. 
4 figures. 


3135 Exclusive processes in perturbative quantum chro- 
modynamics. Lepage, G.P.; Brodsky, S.J. (Laboratory of 
Nuclear Studies, Cornell University, Ithaca, New York 
14853). DE-AC03-76SF00515. Phys. Rev. D; 22: No. 9, 
2157-2198(1 Nov 1980). 

We present a systematic analysis in perturbative quantum 
chromodynamics (QCD) of large-momentum-transfer exclusive 
processes. Predictions are given for the scaling behavior, angular 
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dependence, helicity structure, and normalization of elastic and in- 
elastic form factors and large-angle exclusive scattering amplitudes 
for hadrons and photons. We prove that these reactions are domi- 
nated by quark and gluon subprocesses at short distances, and thus 
that the dimensional-counting rules for the power-law falloff of 
these amplitudes with momentum transfer are rigorous predictions 
of QCD, modulo calculable logarithmic corrections from the be- 
havior of the hadronic wave functions at short distances. These 
anomalous-dimension corrections are determined by evolution equa- 
tions for process-independent meson and baryon “‘distribution am- 
plitudes” phi(x/sub i/,Q) which control the valence-quark distribu- 
tions in high-momentum-transfer exclusive reactions. The analysis 
can be carried out systematically in powers of a/sub s/(Q?), the 
QCD running coupling constant. Although the calculations are 
most conveniently carried out using light-cone perturbation theory 
and the light-cone gauge, we also present a gauge-independent anal- 
ysis and relate the distribution amplitude to a gauge-invariant 
Bethe-Salpeter amplitude. 


3136 Nonlinear models in 2+ ¢€ dimensions. Friedan, D. 
(Lawrence Berkeley Labcratory and Department of Phys- 
ics, University of California, Berkeley, California 94720). 
W-7405-ENG-48. Phys. Rev. Lett.; 45: No. 13, 1057-1060(29 
Sep 1980). 

A generalization of the nonlinear o@ model is considered. 
The field takes values in a compact manifold M and the coupling is 
determined by a Riemannian metric on M. The model is renormali- 
zable in 2+¢€ dimensions, the renormalization group acting on the 
infinite-dimensional space of Riemannian metrics. Topological prop- 
erties of the 8 function and solutions of the fixed-point equation R/ 
sub i/j-ag/sub i/j=del/sub i/v/sub j/+ del/sub j/v/sub i/, a= +- 
1 or 0, are discussed. 


3137 Effect of singular gauge fields on inclusive differ- 
ential cross sections. Ore, F.R. Jr.; Sterman, G. (Institute for 
Advanced Study, Princeton, New Jersey 08540). DE-AC02- 
76-ER02220. Phys. Rev. Lett; 45: No. 12, 973-976(22 Sep 
1980). 

A classical, static non-Abelian gauge-field configuration with 
singularities along a line is exhibited and its effect on cross sections 
for massless fermion creation computed. It is shown that, while the 
effect of such a configuration on inclusive processes is negligible at 
high energy, its contribution to certain differential processes can be 
substantial, even to the point of dominating over the nominally 
leading, perturbative results. 


3138 Mathematical properties of ordered amplitude 
graphs. Sursock, J.P. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Nucl. Phys., B; 163: No. 3, 349- 
364(Feb 1980). 

This paper elaborates on some mathematical aspects of the 
ordered hadronic amplitudes. In particular, a systematic way of 
constructing the ordered Hilbert space is presented and it is shown 
to be the most general Hilbert space consistent with unitarity of the 
S-matrix. A number of topological properties of the ordered ampli- 
tude are analyzed and finally the ordered S-matrix is shown to be 
cluster decomposable and crossing symmetric. 
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3139 Multiperipheral ring dynamics and a definition of 
the complete twisted Reggeon loop. Lucht, P.H. Berkeley, 
CA; Univ. of California (1978). 127p. University Microfilms 
Order No. 79-04,529. 

Thesis (Ph. D.). 

The t < O multiperipheral formalism of Ciafaloni, DeTar, 
Misheloff, Mueller, Muzinich and Yesian is reviewed, extended, and 
applied to the ordered S-matrix, the ring amplitudes of which com- 
prise the zeroth level of the topological expansion. Toller M-func- 
tion notation is used throughout. The bootstrap and cylinder prob- 
lems are formulated in terms of a well-defined helicity pole propa- 
gator; a definition of the complete twisted Reggeon loop, which ap- 
pears in the one-twist term of the cylinder, is given to the following 
subjects: diagonalization, naturality, threshold behavior, Regge cuts, 
and complex helicity. 
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3140 (LBL—11545) Polarization effects in light nuclei. 
Conzett, H.E. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Sep 1980. Contract W-7405-ENG-48. 6p. 
(CONF-800824—27). NTIS, PC A02/MF AOI. 

From 5. international symposium on polarization phenomena 
in nuclear physics; Santa Fe, NM, USA (11 Aug 1980). 

Three topics are discussed. Measurement of the deuteron D 
state is addressed. Experimental and theoretical results for the as- 
ymptotic D- to S-state ratio of the deuteron wave function have 
converged to about 0.0260. This suggests that P sub D/ = 3.5%. 
The discussion on the three-nucleon system centered on the present 
state of agreement between experimental results and results calcu- 
lated with the Faddeev equations. Polarization and analyzing power 
in the '**N(p,n)'*O reaction were considered. Rather large P-A dif- 
ferences were found in the region of 5 to 9 MeV. These differences 
can be nicely explained by microscopic shell-model calculations 
that include a noncentral nucleon-nucleon interaction and isospin 
mixing. 3 figures. (RWR) 


3141 Pion single charge exchange reaction. Bowman, 
J.D. (Los Alamos Scientific Lab., NM (USA)). Nucl. Phys., 
A; 335: No. 1/2, 375-383(Feb 1980). 

From 8. international conference on high energy physics and 
nuclear structure with the kaon workshop (ICOHEPANS-8); Van- 
couver, Canada (13 - 17 Aug 1979). 

We report on the pion single exchange program at LAMPF. 
The LAMPF 7° spectrometer is described and its successful per- 
formance in this first data run is discussed. Results on the excitation 
of the isobaric analog state (IAS) in pion single charge exchange at 
forward angles are presented. The IAS was observed for nuclei 
throughout the periodic table. The mass and energy dependence of 
the forward angle differential cross section is discussed. An angular 
distribution for the reaction *He(7~,7°)*2'H at angles from 0° to 
84° at a bombarding energy of 200 MeV is presented. The data in- 
dicate a substantial contribution from the spin-flip amplitude. An 
angular distribution for the '*C(m*,7°)'N (IAS) reaction for angles 
from 0° to 45° at a bombarding energy of 150 MeV is presented. 
The partial angle integrated cross section (theta < 45°) is given. 


3142 Differential cross section for pion-tritium elastic 
scattering at 232, 250, and 291 MeV/c. Plumlee, W.W. Los 
Angeles, CA; Univ. of California (1978). 188p. University 
Microfilms Order No. 79-07,680. 

Thesis (Ph. D.). 

The absolute differential cross section for elastic pion scat- 
tering from tritium (7*~ T — 7*~ T) was measured for incident 7* 
momenta of 232, 250, and 291 MeV/c and pion scattering angles 
between 70° and 135° For 7~ the incident momenta were 228, 250, 
and 293 MeV/c. Some data are also presented for elastic pion scat- 
tering from He* (7*~ He* — 7*~ He®*) at the same momenta, at 
pion scattering angles between 100° and 135°. The experiment was 
performed in the P* pion beam of the Los Alamos Meson Physics 
Facility with the use of a double-arm spectrometer capable of de- 
tecting the recoil tritium nucleus in the energy range of 9 to 40 
MeV. A thin-walled target containing 80,000 curies of gaseous tri- 
tium cooled to 38.5°K was used. A comparison is made with 7-He* 
data presented here and elsewhere. A comparison is also made with 
several theoretical calculations based on multiple scattering and op- 
tical potential theory. 


3143 (LA-UR—80-2840) Methods used in evaluating 
data for the interaction of neutrons with light elements (A < 
19). Stewart, L. (Los Alamos Scientific Lab., NM (USA)). 
1980. Contract W-7405-ENG-36. 30p. (CONF-800979— 10). 
NTIS, PC A03/MF AOI. 

From Workshop on nuclear data evaluation methods and 
procedures; Upton, NY, USA (22 Sep 1980). 

In the interaction of neutrons with light nuclei, many anoma- 
lies are observed. In particular, the probability for gamma-ray pro- 
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duction is generally small over most of the neutron energy range. 
On the other hand, ®Li, *He, '°B, and ’Be have thermal absorption 
cross sections which range from 940 to 48,000 barns. '°B is the 
only isotope that has a positive Q for a 3-body reaction, the (n,t2a). 
As the neutron energy increases, however, 3- and 4-particle direct 
breakup and sequential formation cross sections dominate the none- 
lastic for D, T, Li, 7Be, '°B, and '*C above a few MeV. For 
higher-mass isotopes, particle emission (protons and a’s) are often 
the preferred mode for deexcitation of levels excited via (n,n’) reac- 
tions, where energetically possible. Very few of these partial cross 
sections have been measured with the necessary precision. Prob- 
lems are particularly inherent in experiments on negative-Q reac- 
tions near the 3-body threshold. The many-body problem must be 
treated as several two-body sequential steps in a theoretical analy- 
sis; the emitted particle angular distribution is required as input, but 
is rarely known. Precise knowledge about individual partial cross 
sections is often important, especially when neutron multiplication, 
breeding of fusion fuel, radioactive contamination, depletion or 
buildup of the target, energy transfer, or time-dependent parameters 
are required. Specific examples are described for the evaluation of 
neutron interactions with light elements which employ isotopic 
spin, inverse reactions, charge-conjugate reactions, and the elastic 
scattering of charged particles (with Wick’s Limit). 18 figures, 1 
table. 


3144 (LBL—11546) Large deviations from the polariza- 
tion-analyzing power equality and implied breakdown of time 
reversal invariance. Conzett, H.E. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Sep 1980. Contract 
W-7405-ENG-48. l1lp. (CONF-800824—26). NTIS, PC 
A02/MF AOl. 

From 5. international symposium on polarization phenomena 
in nuclear physics; Santa Fe, NM, USA (11 Aug 1980). 

The first test that compares the polarization (P) and the ana- 
lyzing power (A) from measurements in a nuclear reaction and its 
inverse is reported. The reactions chosen for the P-A comparisons 
were the two-nucleon transfers *Li(*He,p)*Be and *°Be(*He,p)''B, 
with 14-MeV incident *He ions, and their inverses studied at the 
same CM energies. An astonishingly large P-A difference is found. 
The clear implication is that time-reversal invariance (TRI) is 
broken in some component of the nuclear interaction, since the po- 
larization-analyzing power equality follows directly from TRI. 5 
figures. (RWR) 


3145 (LBL—11576) Large deviations from the polariza- 
tion-analyzing power equality and implied breakdown of time 
reversal invariance. Conzett, H.E.; von Rossen, P.; Hinter- 
berger, F.; Slobodrian, R.J.; Riouz, C.; Roy, R. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.; Laval 
Univ., Quebec City (Canada). Lab. de Physique Nucleaire). 
Sep 1980. Contract W-7405-ENG-48. 8p. (CONF-800994— 
5). NTIS, PC A02/MF AOl1. 

From International symposium on H.E. physics with polar- 
ized beams aud polarized targets; Lausanne, Switzerland (25 Sep 
1980). 

The first test that compares the polarization (P) and the ana- 
lyzing power (A) from measurements in a nuclear reaction and its 
inverse is reported. The reactions chosen for the P-A comparisons 
were the two-nucleon transfers ’Li(*He,p)°Be and °Be(*He,p)''B, 
with 14-MeV incident *He ions, and their inverses studied at the 
same CM energies. An astonishingly large P-A difference is found. 
The clear implication is that time-reversal invariance (TRI) is 
broken in some component of the nuclear interaction, since the po- 
larization-analyzing power equality follows directly from TRI. 5 
figures. (RWR) 


3146 (LBL—11664) Nuclear structure and heavy-ion 
fusion. Stokstad, R.G. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Oct 1980. Contract W-7405- 
ENG-48. 123p. NTIS, PC A06/MF AO1. 

A series of lectures is presented on experimental studies of 
heavy-ion fusion reactions with emphasis on the role of nuclear 
structure in the fusion mechanism. The experiments considered are 
of three types: the fusion of lighter heavy ions at subcoulomb ener- 
gies is studied with in-beam y-ray techniques; the subbarrier fusion 
of '*O and “Ar with the isotopes of samarium is detected out of 
beam by x-radiation from delayed activity; and measurements at 
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very high energies, again for the lighter ions, employ direct particle 
identification of evaporation residues. The experimental data are 
compared with predictions based on the fusion of two spheres with 
the only degree of freedom being the separation of the centers, and 
which interact via potentials that vary smoothly with changes in 
the mass and charge of the projectile and target. The data exhibit 
with the isotopes of samarium, a portion of these deviations can be 
understood in terms of the changing deformation of the target nu- 
cleus, but an additional degree of freedom such as neck formation 
appears necessary. The results on °B + 'O and *C + *N 
6Al at high bombarding energies indicate a maximum limiting an- 
gular momentum characteristic of the compound nucleus. At lower 
energies the nuclear structure of the colliding ion seems to affect 
strongly the cross section for fusion. Measurements made at subbar- 
rier energies for a variety of projectile-target combinations in the 
Ip and 2s - Id shell also indicate that the valence nucleons can 
affect the energy dependence for fusion. About half the systems 
studied so far have structureless excitation functions which follow a 
standard prediction. The other half exhibit large variations from 
this prediction. The possible importance of neutron transfer is dis- 
cussed. The two-center shell model appears as a promising ap- 
proach for gaining a qualitative understanding of these phenomena. 
95 references, 52 figures, 1 table. 


3147 Evidence for anomalous nuclei among relativistic 
projectile fragments from heavy ion collisions at 2 GeV/nu- 
cleon. Friedlander, E.M.; Gimpel, R.W.; Heckman, H.H.; 
Karant, Y.J.; Judek, B.; Ganssauge, E. (Lawrence Berkeley 
Laboratory, Berkeley, California 94720). W-7405-ENG-78. 
Phys. Rev. Lett.; 45: No. 13, 1084-1087(29 Sep 1980). 

Two independent emulsion experiments using Bevalac beams 
of **O and Fe at ~2 GeV/ nucleon find with >99.7% confi- 
dence that the reaction mean-free paths of projectile fragments, 3< 
or =Z< or =26, are shorter for a few centimeters after their emis- 
sion than at larger distances, or than predicted from experiments on 
beam nuclei. This effect, which is enhanced in later generations of 
fragments, can be interpreted by the relatively rare occurrence of 
fragments that interact with an unexpectedly large cross section. 


3148 Observation of isobaric analog states in pion 
single—charge-exchange reactions. Baer, H.W.; Bowman, 
J.D.; Cooper, M.D.; Cverna, F.H.; Hoffman, C.M.; John- 
son, M.B.; King, N.S.P.; Piffaretti, J.; Siciliano, E.R.; Alster, 
J.; Doron, A.; Gilad, S.; Moinester, M.; Bevington, P.R.; 
Winkelmann, E. (Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Phys. Rev. Lett.; 45: No. 12, 
982-986(22 Sep 1980). 

Isobaric-analog-state transitions have been observed through- 
out the periodic table in the (7*,7°) reaction. The forward-angle 
differential cross sections at T/sub 7/=98 MeV on targets of CHo, 
TLi, °C, 77Al, 58Ni, %Zr, '°Sn, and 7°*Pb are reported. The A 
dependence follows (N-Z)A/sup -4/3/, which is qualitatively un- 
derstood in terms of a strong-absorption model. Optical-potential 
calculations which demonstrate the sensitivity to neutron density 
distributions and to the isospin dependence of higher-order dynami- 
cal effects are discussed. 


3149 Pion reaction modes on nuclei. Schiffer, J.P. (Ar- 
gonne National Lab., IL (USA)). Nucl. Phys., A; 335: No. 1/ 
2, 339-352(Feb 1980). 

From 8. international conference on high energy physics and 
nuclear structure with the kaon workshop (ICOHEPANS-8); Van- 
couver, Canada (13 - 17 Aug 1979). 

The status of the overall features of recent inclusive data on 
pion-induced reactions on nuclei is summarized. Simple features of 
absorption and inelastic scattering are discussed. 


3150 New results in nuclear structure from pion inelas- 
tic scattering and reactions near 180 MeV. Thiessen, H.A. 
(Los Alamos Scientific Lab., NM (USA)). Nucl. Phys., A; 
335: No. 1/2, 329-338(Feb 1980). 

From 8. international conference on high energy physics and 
nuclear structure with the kaon workshop (ICOHEPANS-8); Van- 
couver, Canada (13 - 17 Aug 1979). 

Results of pion inelastic scattering on '*C, °C, and '*O are 
reported. Evidence for strong isospin mixing in the 4 states of '*C 
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and '*O has been found. The discovery of a 2~ T = O state of *C 
is reported. Large differences between 7* and 7 excitation of the 
states of '°C indicate the different neutron (proton) components of 
each state. Results of an experiment on C(7*,p) are discussed and 
compared with recent 800 MeV 'C(p,d) data. The excitation func- 
tion for '*'8O(a*,a~a') at 5° from 80 to 291 MeV and angular dis- 
tributions at 164 and 291 MeV are reported. These results illustrate 
the usefulness of the pion as a probe of nuclear structure. 


6513 Nuclear Properties And Reactions, A=6-19 
Theoretical 


3151 Application of the incoming wave boundary condi- 
tion to *O + '*O and °C’ + "°C elastic scattering. Wolf, 
R.; Mosel, U. (Giessen Univ. (Germany, F.R.). Inst. fuer 
Theoretische Physik); Pieper, S.C. (Argonne National Lab., 
IL (USA)). Z. Phys., A; 294: No. 3, 261-276(1980). 

The elastic scattering of "*C + ™"C and *O + '*O has 
been studied in the framework of an incoming wave boundary con- 
dition model. Different logarithmic derivatives for the incoming 
waves have been tested and their effects investigated with the help 
of Fourier analysis. It is shown that a logarithmic derivative ob- 
tained from a JWKB approximation leads to strong absorption of 
the low partial waves while a logarithmic derivative constant for 
all partial waves causes reflections. These reflections are necessary 
to describe the high energy elastic scattring of '**C + 'C. The fits 
thus obtained with shallow real potentials are comparable to those 
obtained with deep folding potentials. It is shown that not the 
lowest partial waves, but those within a window just below the 
grazing angular momentum are most important for the higher 
energy '*C + 'C angular distributions. 


3152 Central collisions and light fragments production 
in relativistic heavy ion collision of ‘Ar projectile with 
copper and beryliium targets at 1.8 GeV nucleon incident 
energy. Gazzaly, M.M.I.A. Los Angeles, CA; Univ. of Cali- 
fornia (1977). 236p. University Microfilms Order No. 78- 
06,482. 

Thesis (Ph. D.). 

The production of light fragments (p, d, *H, *He, and *He) 
has been measured for the relativistic heavy ion collision of 1.8 
GeV/nucleon “Ar on Be and Cu targets. Single-particle double 
differential cross sections were obtained at angles of 4° to 14.7°. 
The rapidities of the detected fragments extend to regions halfway 
between the target and beam rapidities. Viewed in the projectile 
rest frame, the present data correspond to fragment energies as high 
as 1 GeV/nucleon, over an angular range from 30° to 160° At 
small angles the cross section peaks at fragment rapidities slightly 
below the projectile rapidity. These peaks disappear at large angles. 
Theoretical calculations using the diffused firestreak model were 
used to fit the data; these calculations fit the proton data quite well, 
but overestimate the deuteron production at low momenta. The 
triton production is underestimated at large angles and high mo- 
menta. The target dependence of the inclusive cross section shows 
a varying dependence as a function of laboratory angle and mo- 
mentum. Within statistical uncertainties, the average multiplicity is 
independent of both the type and momentum of the fragment de- 
tected in the spectrometer. The multiplicity is never greater than 18 
and its average varies between 5 and 8 for the *°Ar projectile. The 
average multiplicity associated with any given fragment does not 
show a strong dependence on the target nucleus. On the other 
hand, the average multiplicity shows dependence on the laboratory 
angle. As a test for possible collective effects, the correlation be- 
tween high multiplicity and the inclusive double differential cross 
section was investigated. 


6514 Nuclear Properties And Reactions, A= 20-38, 
Experimental 


3153 J-dependence of the ('°F,'®O) reaction. Kubono, 
S. (Brookhaven National Lab., Upton, NY (USA)); Lewis, 
D.A.; Dehnhard, D. (Minnesota Univ., Minneapolis (USA). 
John H. Williams Lab. of Nuclear Physics). Nucl. Phys., A; 
334: No. 2, 336-348(Feb 1980). 

The total angular momentum transfer (j) dependence was 
studied for orbital angular momentum transfers | = 1, 2, and 3 in 
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the ('°F,'*O) reactions on *8°°Si and ©Ni. In contrast to the 
strong j-dependence for the | = 2 transitions to *',*P states, no dis- 
tinct j-dependence was found for the | = | and | = 3 transitions to 
*Cu states. Previously reported results for the **Si(?®F,*O) "P 
reaction were re-analyzed using optical-potential sets which fit the 
elastic-scattering data for both the entrance and exit channels. Re- 
sults of DWBA calculations without use of spin-orbit potentials 
were found to be out of phase with the data for all |-transfers and 
the j-dependence could not be reproduced. Both of these problems 
were alleviated by including spin-orbit forces in the optical poten- 
tials. However, a good fit to the **Si('®F,'*O)*'Pdta was obtained 
only if the optical potentials that fit the elastic scattering data were 
modified for the exit channel. 


6515 Nuclear Properties And Reactions, A= 39-58, 
Experimental 


3154 Resonance neutron capture in °*Fe. Allen, B.J. 
(Australian Atomic Energy Commission Research Establish- 
ment, Lucas Heights); Macklin, R.L. oe Ridge National 
Lab., TN (USA)). J. Phys, G (London); 6: No. 3, 381- 
391(Mar 1980). 

The resonance neutron capture cross section of **Fe has 
been measured at the Oak Ridge electron linear accelerator with 
0.2% energy resolution from 2.5 to 200 keV. Large corrections for 
scattered neutrons are required for the s-wave resonances which 
prohibit a study of correlation effects. The s- and p-wave radiative 
widths are GAMMA/sub y/(S) = 0.86 +- 0.8 and gGAMMA/sub 
y/(P) = 0.58 +- 0.06. Many new | > 0 resonances are observed 
which have not been seen previously in transmission measurements. 
The Maxwellian averaged capture cross section at kT = 30 keV is 
15.9 +- 1.5 mb. 


3155 (ORNL/TM—7523) Evaluation of neutron and 
gamma-ray-production cross sections for natural iron (ENDF/ 
B-V MAT 1326). Fu, C.Y.; Perey, F.G. (Oak Ridge Nation- 
al Lab., TN (USA)). Nov 1980. Contract W-7405-ENG-26. 
46p. NTIS, PC A03/MF AOl. 

The evaluation of neutron and gamma-ray-production cross 
sections for natural iron is considered. Improvements for ENDF/B- 
V MAT 1326 are described and graphically compared with the pre- 
vious version. A summary of the previous version and a general de- 
scription of the current status of the evaluation are also given. 25 
figures. 


3156 Resonance neutron cpature in °*Cr. Kopecky, J. 
(Stichting Reactor Centrum Nederland, Petten. Afdeling 
Fysica); Chrien, R.E.; Liou, H.I. (Brookhaven National 
Lab., Upton, NY (USA). Physics Dept.). Nucl. Phys. A; 
334: No. 1, 35-44(Jan 1980). 

Neutron capture y-ray measurements have been performed 
upon a natural sample of Cr. Twenty-six y-rays were observed 
from the 1626 eV resonance of the °*Cr(n,y)®*Cr reaction, and 
twenty-four of them were assigned to a level scheme. A value of 3/ 
2” was determined for the spin-parity of this resonance. The neu- 
tron separation energy, derived from a separate thermal measure- 
ment with an enriched (99.9%) °*Cr sample, was determined to be 
7939.1 +- 0.2 keV. The high (n,y)(d,p) correlation found for ther- 
mal capture is absent for the p-resonance, however the y-ray inten- 
sities from thermal and resonance capture are correlated, with r = 
0.86sup( + 0.06)sub(-0. 1 1). 


6517 Nuclear Properties And Reactions, A= 90-149, 
Theoretical 


3157 Consequences of completeness in nuclear spectros- 
copy. Casten, R.F.; Warner, D.D.; Stelts, M.L.; Davidson, 
W.F. (Brookhaven National Laboratory, Upton, New York 
11973). DE-AC02-76CH00016. Phys. Rev. Lett.; 45: No. 13, 
1077-1080(29 Sep 1980). 

The technique of average resonance neutron capture can 
lead to the disclosure of sets of nuclear levels known to be com- 
plete for certain spin, parity, and excitation-energy ranges. This 
perceived completeness contains hitherto unrecognized conse- 
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quences which are shown to present a powerful new tool for nucle- 
ar structure studies. 


3158 Rise and fall of the spin alignment in deep-inelastic 
reactions. Wozniak, G.J.; McDonald, R.J.; Pacheco, A.J.; 
Hsu, C.C.; Morrissey, D.J.; Sobotka, L.G.; Moretto, L.G.; 
Shih, S.; Schueck, C.; Diamond, R.M.; Kluge, H.; Stephens, 
F.S. (Nuclear Science Division, Lawrence Berkeley Labora- 
tory, University of California, Berkeley, California 94720). 
W-7405-ENG-48. Phys. Rev. Lett; 45: No. 13, 1081-1084(29 
Sep 1980). 

Both the magnitude and alignment of the transferred angular 
momentum in '**Ho+ '**Ho have been measured as a function of Q 
value via continuum y-ray multiplicity and anisotropy techniques. 
Two regimes are observed: A low-Q-value regime where the 
aligned angular momentum component dominates over the random 
components, and a large-Q-value regime where the random compo- 
nents dominate and decrease the spin alignment. 


3159 Elastic and inelastic scattering of fast neutrons 
from the even isotopes of tungsten. Guenther, P.T. Chicago, 
IL; Univ. of Illinois (1977). 132p. University Microfilms 
Order No. 78-05,481. 

Thesis (Ph. D.). 

The fast-neutron elastic and inelastic scattering from the 
even isotopes of tungsten was measured for incident neutron ener- 
gies of 1.5 to 3.0 MeV. The Ten-Channel Time-of-Flight Spectrom- 
eter associated with the Argonne Fast-Neutron Generator provided 
a resolution sufficient to study the angular distributions for scatter- 
ing to the ground-state rotational band, including the 4* member. 
The interpretation of these measurements in terms of coupled-chan- 
nel optical-model calculations indicates quadrupole deformations 
close to but somewhat smaller than those obtained by charged-par- 
ticle studies. Further, satisfactory description of the experimental 
data requires a small, negative hexadecapole deformation. In addi- 
tion, angle-integrated inelastic cross sections were obtained. The 
comparison of these excitation functions with level structures re- 
ported in the literature suggests in several cases alternate spin as- 
signments and/or additional levels. The direct excitations of B- and 
y-vibrational band heads were explored with the aid of the corre- 
sponding angular distributions. They were found to be small but 
not negligible. No tabulation of experimental data is given. The 
measurements reported here are being continued to incident neu- 
tron energies of 4.0 MeV. Upon completion of this work, all results 
will become available through the National Cross Section Center at 
Brookhaven National Laboratory. 


6519 Nuclear Properties And Reactions, A= 190-219, 
Experimental 


3160 (DOE/ER/01388—455) Neutron particle-hole 
electric dipole states in 2° 2°’ 2°°Pbh, Dickey, P.A. (Washing- 
ton Univ., Seattle (USA)). 1979. Contract AC06- 
76ERO1388. 51p. NTIS, PC A03/MF AOl1. 

Inelastic proton scattering on *6Pb, *’Pb, and 7*Pb 
through isobaric analog resonances was used to study neutron parti- 
cle-hole excitations with large ground-state gamma branches in 
these Pb isotopes. Relative (p,p’) cross sections at 90° are extracted 
for structures selectively excited on the d/sub 5/2/, s/sub 1/2/, and 
d/sub 3/2/-g/sub 7/2/ resonances. Interpretation of excitations in 
206Pb and *°’Pb in terms of coupling to states in 7*Pb is discussed. 
Branching ratios for 1~ states in 7°°Pb at 4.84, 5.29, 5.94, and 6.31 
MeV and the 1/2* state in 7°’ Pb at 4.63 MeV are deduced. 15 fig- 
ures, 4 tables. 


3161 Two-particle transfer in O(6) nuclei. Cizewski, 
J.A.; Flynn, E.R.; Brown, R.E.; Sunier, J.W. (Los Alamos 
Scientific Lab., NM (USA)). Phys. Lett, B; 88: No. 3/4, 
207-211(Dec 1979). 

We present the first comparison between empirical two-neu- 
tron transfer strengths in Pt and Os nuclei and the predictions of 
the 0(6) limiting symmetry of the interacting boson approximation 
model. 
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3162 Emission of heavy charged particles in relativistic 
nucleus-nucleus collisions. Stevenson, J.D. Berkeley, CA; 
Univ. of California (1978). 81p. University Microfilms Order 
No. 79-04,613. 

Thesis (Ph. D.). 

The energy and angular distributions on nuclei produced in 
interactions of 500-MeV/nucl *Ar projectiles with an Au target 
have been investigated. Nuclei with charge 3 S Z S 11 were ob- 
served. Single-particle inclusive spectra have been obtained at 
angles between 35° and 85° in the energy range 20 to 50 MeV/ 
nucl. The spectra decrease monotonically with the increasing 
energy, angle, and charge. The distributions are consistent with an 
isotropically emitting source recoiling with an average velocity of 
~ 0.08 c in the beam direction. Thermal-model fits to the data 
yield temperatures of about 60 MeV. The low recoil velocity and 
high temperature are shown to be in conflict with energy and mo- 
mentum conservation. Two nonthermal models of emission involv- 
ing expansion or rotation are explored. Although neither of these 
models gives good quantitative fits to the data, they do much better 
than the thermal model if it is constrained to be energy and mo- 
mentum conserving. The data for all energies, angles, and species 
may be simply parameterized. When transformed into a recoiling 
source frame with Bo = 0.08, all data points lie near a common 
curve, for which the invariant cross section f, falls exponentially 
with increasing momentum, f o e~ P/p/sup c/, with a characteris- 
tic momentum p/sub c/ = 340 MeV/c. 


6520 Nuclear Properties And Reactions, A= 220 And 
Above, Experimental 


3163 Cross sections of the major transactinium isotopes 
in the resonance region. Keyworth, G.A.; Moore, M.S. (Los 
Alamos Scientific Lab., NM (USA)). pp 241-267 of Compte 
rendu d'une conference internationale sur la physique neu- 
tronique et les donnees nucleaires pour les reacteurs et 
autres applications. Harwell, 25-29 sep 1978. Paris, France; 
OECD (1978 

From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

The status of neutron cross-section measurements and evalu- 
ated data for *°*Th, *°°U, *°5U, 75°U, and *°*Pu in the resolved res- 
onance region is reviewed. Significant advances over the past few 
years have been made for **°U and *°*U, and the results for these 
isotopes have been used in an assessment of the average resonance 
parameters for the other three major isotopes. Recommendations 
are made for future measurements that may be of particular impor- 
tance for applications. 


3164 Neutron-nucleus optical potential for the actinide 
region. Madland, D.G.; Young, P.G. (Los Alamos Scientific 
Lab., NM (USA)). pp 249-354 of Compte rendu d’une con- 
ference internationale sur la physique neutronique et les 
donnees nucleaires pour les reacteurs et autres applications. 
Harwell, 25-29 sep 1978. Paris, France; OECD (1978). 

From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

Initial results are presented on the general problem of devel- 
oping more realistic neutron-nucleus global optical potentials for 
use in nuclear data evaluation and extrapolation. A method is pro- 
posed for determining a deformed global optical potential from a 
suitably chosen spherical global optical potential. A deformed 
global potential is presented for the actinide region for the neutron 
energy range of 10 keV <= En <= 10 MeV. 


3165 (UCRL—84407) Recent searches for superheavy 
elements in deep-inelastic reactions. Hulet, E.K.; Lougheed, 
R.W.; Nitschke, J.M. (California Univ., Livermore (USA). 
Lawrence Livermore National Lab.; Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.); 
Mainz Univ. (Germany, F.R.); California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.; Oak Ridge National Lab., 
TN (USA)). Oct 1980. Contract W-7405-ENG-48. 10p. 
(CONF-8009116—2). NTIS, PC A02/MF AOl. 

From International symposium on the synthesis and proper- 
ties of new elements (IUPAC); Dubna, USSR (23 Sep 1980). 
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New attempts have been made to synthesize superheavy ele- 
ments (SHE) by nuclear reactions that may possibly form the prod- 
ucts at low excitation energies. Survival of the superheavy elements 
would then be enhanced because of reduced losses from prompt fis- 
sion. Classical and diffusion-model calculations of deep-inelastic re- 
actions indicate there should be detectable yields of SHE formed 
with less than 30 MeV of excitation energy. Accordingly, super- 
heavy elements have beea sought in such reactions where targets of 
248Cm and *°*U have been irradiated with '*Xe and *°*U ions. In 
the most recent experiments, targets of ***Cm metal (3.5 to 7 mg- 
cm~?) were bombarded with 1.8-GeV 7°*U ions from the UNILAC 
accelerator. The longer-lived SHE and actinides near the target Z 
were chemically separated, and the yields of a number of isotopes 
of Bk, Cf, Es, and Fm were measured. An upper limit of 30 nb was 
obtained for the formation of 1-h *°*No. In addition to the off-line 
chemical recovery and search for SHE, an on-line experiment was 
performed to detect volatile SHE with half-lives of a minute or 
more. All experiments to produce and detect superheavy elements 
were much less than optimum because of premature failures in the 
Cm-metal targets. The outcome and status of these experiments and 
the implications of the actinide yields in estimating the chances for 
forming superheavy elements in the **Cm + **U reactions are 
discussed. 5 figures, 1 table. 


3166 (UCRL—84408) Kinetic energy deficit in the sym- 
metric fission of *°Md. Hulet, E.K.; Wild, J.F.; Lougheed, 
R.W.; Baisden, P.A.; Dougan, R.J.; Mustafa, M.G. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore National 
Lab.). Oct 1980. Contract W-7405-ENG-48. 7p. (CONF- 
8009116—1). NTIS, PC A02/MF AOI. 

From International symposium on the synthesis and proper- 
ties of new elements (IUPAC); Dubna, USSR (23 Sep 1980). 

The fragment energies of about 725 coincidence events have 
now been observed in the spontaneous fission (SF) decay of 105- 
min *5°Md since its discovery in 1977. The fission of 7°®Md is char- 
acterized by a symmetric mass distribution, similar to those of 
258Fm and **°Fm, but with a broad total kinetic energy (anti TKE) 
distribution which peaks at about 195 MeV, in contrast to those of 
258Fm and *°Fm, for which the anti TKE is about 240 MeV. This 
kinetic energy deficit, ~ 40 MeV, has been postulated to be due to 
the emission of hydrogen-like particles by *°°Md at the scission 
point in a large fraction of the fissions, leaving the residual fission- 
ing nucleus with 100 protons. The residual nucleus would then be 
able to divide into two ultrastable tin-like fission fragments, but 
with less kinetic energy than that observed in the SF of **Fm and 
259Fm, because of binding-energy losses and a reduction in the 
Coulomb repulsion of the major fragments. To test this hypothesis, 
counter-telescope experiments aimed at detecting and identifying 
these light particles were performed. In 439 SF events 3 + 3 pro- 
tons of the appropriate energy were observed, too few to account 
for the kinetic energy deficit in the fission of *Md. There seems 
to be no explanation for this problem within the framework of cur- 
rent fission theory. These results are discussed along with prelimi- 
nary measurements of light-particle emission in the SF of **Fm. 5 
figures. 


6530 Nuclear Theory 


REFER ALSO TO CITATION(S) 3157 


3167 (LBL—11428) Spin and isospin fluctuations in 
heavy ion collisions and their dependence upon the shape of 
the dinuclear complex. Moretto, L.G. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Aug 1980. Con- 
tract W-7405-ENG-48. 113p. NTIS, PC A06/MF AOI1. 

The relevance of higher multipoles of giant isovector modes 
in the charge distribution of deep inelastic fragments is discussed 
and found to depend strongly on mass asymmetry. The sources of 
angular momentum fluctuations are investigated. Quantal effects are 
considered as well as effects arising from non-equilibrium and equi- 
librium statistical fluctuations. A model based upon equilibrium sta- 
tistical mechanics is considered in detail, and used to predict both 
2nd moments of the angular momentum distributions and the angu- 
lar momentum misalignment. Analytical expressions are derived to 
calculate the angular distributions of sequentially emitted particles, 
fission fragments, as well as gamma rays in terms of the angular 
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momentum misalignment. Recent data on the angular distributions 
of sequential alphas, fission and gamma rays are analyzed in terms 
of the model. 29 figures, 1 table. 


3168 (LBL—11556) Current topics in relativistic nuclear 
collisions. Gyulassy, M. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Aug 1980. Contract W-7405- 
ENG-48. 20p. (CONF-800863—5). NTIS, PC A02/MF 
AOl. 

From International conference on nuclear physics; Berkeley, 
CA, USA (24 Aug 1980). 

First, current attempts to deduce the nuclear matter equation 
of state from inclusive data are discussed. Next, some puzzling pro- 
jectile fragment properties found in emulsions are discussed. Final- 
ly, a new test of pion condensation is proposed, and current pion 
data are reviewed. 11 figures. 


3169 Applications of approximate isospin conservation 
in R-matrix analyses. Dodder, D.C.; Hale, G.M. (Los 
Alamos Scientific Lab., NM (USA)). pp 490-495 of Compte 
rendu d’une conference internationale sur la physique neu- 
tronique et les donnees nucleaires pour les reacteurs et 
autres applications. Harwell, 25-29 sep 1978. Paris, France; 
OECD (1978). 

From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

The principle of charge independence is applied to R-matrix 
analysis of nuclear systems for prediction of neutron data. A simple 
recipe for electromagnetic violation of charge independence allows 
simultaneous analysis of charge independence-related multi-channel 
systems and results in increased scope and reliability of the predic- 
tions. Examples are given where small charge-dependence effects 
are associated with striking differences in experimental data. 


3170 (ORNL—5704) Graphical comparison of calculated 
internal conversion coefficients. Ewbank, W.B. (Oak Ridge 
National Lab., TN (USA)). Nov 1980. Contract W-7405- 
ENG-26. 40p. NTIS, PC A03/MF AOI. 


Calculated values of the coefficients of internal conversion 
of gamma rays in the K shell and L;, Lz, Ls subshells from pub- 
lished tabulations by Band and Trzhaskovskaya and by Roesel et al. 
at Data Nucl. Data Tables, 21, 92-514(1978) are compared with 
values obtained by computer interpolation among tabulated values 
of Hager and Seltzer Nucl. Data, A4, 1-235(1968). In some cases, 
agreement among the three calculations is remarkably good, and 
differences are generally less than 5%. In a few cases, there are dif- 
ferences as large as 20 to 50%, corresponding to the threshold 
effect described by Roesel et al. The Z-dependent resonance mini- 
mum described by Roesel et al. is also observed in the comparison 
of E1-E4 conversion in the L; subshell. In several cases (notably 
M1-M4 conversion in the K shell and L; subshell), the Band and 
Roesel calculations show dramatically different dependence on 
gamma energy and atomic number. For Z = 100, the Band calcula- 
tion for E4 conversion in the Ls subshell shows irregular behavior 
at energies below the K-shell binding energy. A few high-quality 
measurements of internal conversion coefficients (+-5%) would 
help greatly to establish a basis for choice among the theoretical 
calculations. 32 figures. 


3171 Topics in relativistic heavy-ion collisions. Naga- 
miya, S. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Nucl. Phys., A; 335: No. 1/2, 517-526(Feb 
1980). 

From 8. international conference on high energy physics ana 
nuclear structure with the kaon workshop (ICOHEPANS-8); Van- 
couver, Canada (13 - 17 Aug 1979). 

The activities of the Tost few years in the field of relativistic 
heavy-ion collisions are reviewed. The current understanding of the 
reaction mechanism is described in the first part of the paper, sever- 
al recent topics are reported. 


3172 Tests of proton-nucleus elastic scattering theory. 
Ray, L. (Los Alamos Scientific Lab., NM (USA)). Nucl. 
Phys., A; 335: No. 1/2, 443-452(Feb 1980). 

From 8. internetional conference on high energy physics and 
nuclear structure with the kaon workshop (ICOHEPANS-8); Van- 
couver, Canada (13 - 17 Aug 1979). 
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Many numerical applications of the multiple scattering the- 
ories of Glauber and Kerman, McManus and Thaler have in the 
last few years been applied to proton elastic scattering at intermedi- 
ate energies for the purpose of studying nuclear matter density dis- 
tributions. The desire to describe more complicated reactions mi- 
croscopically is also in evidence. Thus, the need for tests of the ac- 
curacy of the multiple scattering theories and the various approxi- 
mations employed in numerical analyses is of paramount impor- 
tance. Several such tests are proposed and some recent results are 
reviewed. 


3173 Heavy ion collisions. Siemens, P.J. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nucl. 
Phys., A; 335: No. 1/2, 491-505(Feb 1980). 

From 8. international conference on high energy physics and 
nuclear structure with the kaon workshop (ICOHEPANS-8); Van- 
couver, Canada (13 - 17 Aug 1979). 

We present an overview of recent attempts to understand 
high energy nuclear collisions. 
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3174 (CONF-801134—5(Draft)) Small-angle neutron 
scattering from magnetic correlations in Feo 7Alo 3. Child, 
H.R. (Oak Ridge National Lab., TN (USA)). Sep 1980. 
Contract W-7405-ENG-26. 9p. NTIS, PC A02/MF AO1. 

From 26. annual conference on magnetism and magnetic 
metals; Dallas, TX, USA (11 Nov 1980). 

Ordered Feo ;Alo 3 becomes ferromagnetic below 400°K but 
paramagnetic on cooling below 170°K and then is mictomagnetic 
below 92°K. A previous neutron study of this material showed 
magnetic diffuse scattering over this entire temperature range and 
we present here an extension of this study to very small angles (6 x 
10°? < Kk < 30x 10°* A™'). We find that the scattering measured 
at constant k shows a hump at T/sub c/ as a function of tempera- 
ture but also peaks near the inverse Curie temperature and these 
peaks occur at different temperatures for different x. This result is 
reminiscent of spin glass behavior. No significant change occurs in 
the scattering at the mictomagnetic transition at 92°K. The x de- 
pendence of the scattering can be described by both a Lorentzian 
(Ornstein-Zernike type) and by the square of a Lorentzian (Debye 
type) but a more reasonable fit is found for the latter form. The 
application of a field of a few kilogauss eliminates the small angle 
scattering at all temperatures, and for scattering directions not only 
parallel, but also perpendicular to the applied field direction. 


3175 (CONF-801134—6(Draft)) Temperature depend- 
ence of the magnetic excitations in Gd. Cable, J.W.; Waka- 
bayashi, N.; Nicklow, R.M. (Oak Ridge National Lab., TN 
(USA)). Sep 1980. Contract W-7405-ENG-26. 9p. NTIS, PC 
A02/MF AOl1. 

From 26. annual conference on magnetism and magnetic 
metals; Dallas, TX, USA (11 Nov 1980). 

Inelastic neutron scattering studies have been made of the 
magnetic excitations in gadolinium above and below the Curie tem- 
perature (T/sub c/ = 293 K). The constant Q measurements were 
made out to the Brillouin zone boundaries in the [001] and [100] 
directions in the temperature range from 9 to 593 K. The small q 
spin-wave energies renormalize in approximate proportionality to 
the net magnetization and approach zero at T/sub c/. There is very 
little broadening of these peaks except at temperatures very near T/ 
sub c/. At large q, however, there is appreciable broadening but a 
much slower decrease of spin-wave energies with increasing tem- 
perature. The large q peaks do not vanish at T/sub c/; instead, they 
persist as broad shoulders in the magnetic excitation spectra up to 
about 1.2 T/sub c/. 


3176 (CONF-801134—7(Draft)) Temperature dependent 
dynamic susceptibility calculations for itinerant ferromagnets. 
Cooke, J.F. (Oak Ridge National Lab., TN (USA)). Oct 
1980. Contract W-7405-ENG-26. llp. NTIS, PC A02/MF 
AOl. 

From 26. annual conference on magnetism and magnetic 
metals; Dallas, TX, USA (11 Nov 1980). 

Inelastic neutron scattering experiments have revealed a va- 
riety of interesting and unusual phenomena associated with the spin 
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dynamics of the 3-d transition metal ferromagnets nickel and iron. 
An extensive series of calculations based on the itinerant electron 
formalism has demonstrated that the itinerant model does provide 
an excellent quantitative as well as qualitative description of the 
measured spin dynamics of both nickel and iron at low tempera- 
tures. Recent angular photo emission experiments have indicated 
that there is a rather strong temperature dependence of the elec- 
tronic spin-splitting which, from relatively crude arguments, ap- 
pears to be inconsistent with neutron scattering results. In order to 
investigate this point and also the origin of spin-wave renormaliza- 
tion, a series of calculations of the dynamic susceptibility of nickel 
and iron has been undertaken. The results of these calculations indi- 
cate that a discrepancy exists between the interpretations of neutron 
and photoemission experimental results regarding the temperature 
dependence of the spin-splitting of the electronic energy bands. 


3177 (CONF-801134—8(Draft)) Induced magnetization 
density in the 5f system UAl2. Rakhecha, V.C.; Lander, 
G.H.; Moon, R.M. (Argonne National Lab., IL (USA); Oak 
Ridge National Lab., TN (USA)). Sep 1980. Contract W- 
7405-ENG-26. 9p. NTIS, PC A02/MF AO1. 

From 26. annual conference on magnetism and magnetic 
metals; Dallas, TX, USA (11 Nov 1980). 

A polarized-neutron diffractometer was used to study the in- 
duced magnetization density in the unit cell of the 5f system UAI2. 
Measurements have been made on single crystals at 4.2°K with an 
applied magnetic field of 42.5 KOe (induced magnetic moment 
0.0344 y/sub B/ per mole). Neutron wavelengths of 1.067 and 
0.785 A and different crystal thicknesses have been used to correct 
for and eliminate any effects from extinction. It is found that the 
major part of the magnetization density appears as a contribution 
localized at the U site, exhibiting a form factor similar to that of the 
f* free ion, and extrapolating in the forward direction to the value 
given by the bulk susceptibility. However, there are two interesting 
aspects of the density. First, the form factor points differ signifi- 
cantly from a smooth curve. This indicates asphericity in the 5f 
electron distribution arising from the crystalline environment of the 
U atoms. Second, and more unusual, finite magnetic scattering am- 
plitudes have been observed for a series of reflections to which the 
centrosymmetric density at the U site cannot contribute. We con- 
sider this as strong evidence of noncentrosymmetric bonding in- 
volving the 5f-6d electrons. 


3178 (CONF-801134—10(Draft)) Neutron scattering evi- 
dence on Lifshitz behavior in MnP. Moon, R.M.; Cable, 
J.W.; Shapira, Y. (Oak Ridge National Lab., TN (USA); 
Massachusetts Inst. of Tech., Cambridge (USA)). Sep 1980. 
Contract W-7405-ENG-26. 10p. NTIS, PC A02/MF AOl1. 

From 26. annual conference on magnetism and magnetic 
metals; Dallas, TX, USA (11 Nov 1980). 

The variation of q— in the fan phase of MnP was measured 
in order to test whether the para-ferro-fan triple point is a Lifshitz 
point. Along the para-fan phase boundary, q—> continuously de- 
creases as the triple point is approached, extrapolating to zero at a 
temperature in good agreement with other measurements of the 
triple point. The temperature dependence of q— along this phase 
boundary is in approximate agreement with theoretical expectations 
for Lifshitz point behavior. These data support the conclusion that 
the triple point is a Lifshitz point. 


3179 (CONF-8010113—1) Status of multigroup sensitiv- 
ity profiles and covariance matrices available from the radi- 
ation shielding information center. Roussin, R.W.; Drischler, 
J.D.; Marable, J.-H. (Oak Ridge National Lab., TN (USA)). 
1980. Contract W-7405-ENG-26. 6p. NTIS, PC A02/MF 
AOl. 


From Specialists meeting on nuclear data and benchmarks 
for reactor shielding; Paris, France (27 Oct 1980). 

In recent years multigroup sensitivity profiles and covariance 
matrices have been added to the Radiation Shielding Information 
Center’s Data Library Collection (DLC). Sensitivity profiles are 
available in a single package. DLC-45/SENPRO, and covariance 
matrices are found in two packages, DLC-44/COVERX and DLC- 
771/COVERV. The contents of these packages are described and 
their availability is discussed. 
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3180 (LA-UR—80-2605) New developments in differenc- 
ing the spherical geometry neutron transport equation. Miller, 
W.F. Jr. (Los Alamos Scientific Lab., NM (USA)). 1980. 
Contract W-7405-ENG-36. 1lp. (CONF-801207—1). NTIS, 
PC A02/MF AOl1. 

From GAMNI international symposium on numerical meth- 
ods in engineering; Paris, France (1 Dec 1980). 

Early differencing methods due to Carlson, Lathrop, and 
others have continued to be used to approximate the spherical ge- 
ometry neutron transport equations. Nonphysical depressions in the 
scalar flux profiles continue to cause problems when these early 
techniques are used. Recent developments, however, provide better 
understanding of the behavior of these methods and have led to a 
simple approach to improve numerical solutions. 


3181 (LA-UR—80-2868) SENSIT: a cross-section and 
design sensitivity and uncertainty analysis code. Gerstl, 
S.A.W. (Los Alamos Scientific Lab., NM (USA)). 1980. 
Contract W-7405-ENG-36. 9p. (CONF-8010113—3). NTIS, 
PC A02/MF AOl. 

From Specialists meeting on nuclear data and benchmarks 
for reactor shielding; Paris, France (27 Oct 1980). 

NSIT computes the sensitivity and uncertainty of a calcu- 
lated integral response (such as a dose rate) due to input cross sec- 
tions and their uncertainties. Sensitivity profiles are computed for 
neutron and gamma-ray reaction cross sections of standard multi- 
group cross section sets and for secondary energy distributions 
(SEDs) of multigroup scattering matrices. In the design sensitivity 
mode, SENSIT computes changes in an integral response due to 
design changes and gives the appropriate sensitivity coefficients. 
Cross section uncertainty analyses are performed for three types of 
input data uncertainties: cross-section covariance matrices for pairs 
of multigroup reaction cross sections, spectral shape uncertainty pa- 
rameters for secondary energy distributions (integral SED uncer- 
tainties), and covariance matrices for energy-dependent response 
functions. For all three types of data uncertainties SENSIT com- 
putes the resulting variance and estimated standard deviation in an 
integral response of interest, on the basis of generalized perturba- 
tion theory. SENSIT attempts to be more comprehensive than ear- 
lier sensitivity analysis codes, such as SWANLAKE. 


3182 (ORNL/TM—7512) Skyshine at neutron energies 
= 400 MeV. Alsmiller, A.G. Jr.; Barish, J.; Childs, R.L. 
(Oak Ridge National Lab., TN (USA)). Oct 1980. Contract 
W-7405-ENG-26. 54p. NTIS, PC A04/MF AOl1. 

The dose equivalent at an air-ground interface as a function 
of distance from an assumed azimuthally symmetric point source of 
neutrons can be calculated as a double integral. The integration is 
over the source strength as a function of energy and polar angle 
weighted by an importance function that depends on the source 
variables and on the distance from the source to the filed point. 
The neutron importance function for a source 15 m above the 
ground emitting only into the upper hemisphere has been calculated 
using the two-dimensional discrete ordinates code, DOT, and the 
first collision source code, GRTUNCL, in the adjoint mode. This 
importance function is presented for neutron energies = 400 MeV, 
for source cosine intervals of 1 to .8, .8 to .6 to .4, .4 to .2 and .2 to 
0, and for various distances from the source to the field point. As 
part of the adjoint calculations a photon importance function is also 
obtained. This importance function for photon energies = 14 MEV 
and for various source cosine intervals and source-to-field point dis- 
tances is also presented. These importance functions may be used to 
obtain skyshine dose equivalent estimates for any known source 
energy-angle distribution. 


3183 (UCID—18818) Numerical simulation of high- 
energy-electron gerated field in dielectrics of various geome- 
tries. Final report, June 1, 1979-May 15, 1980. Yee, K.S. 
(Kansas State Univ., Manhattan (USA). Dept. of Mathemat- 
ics). 1980. Contract W-7405-ENG-48. 43p. NTIS, PC A03/ 
MF AOl. 

It has been observed that the exposure of dielectrics to elec- 
tron beams can produce an electric ficld of sufficient magnitude to 
cause dielectric breakdown. The present investigations will be di- 
rected to calculate the electric field intensity in dielectrics under 
spherical and cylindrical geometries. In the spherical geometry the 
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method of multiple images renders the full numerical calculation 
unnecessary, whereas in a finite length cylindrical geometry the full 
numerical calculation seems to be inevitable. A description and re- 
sults of the spherical geometry are presented and a more detailed 
presentation of the finite cylinder geometry is given. 


3184 (UCRL—52944) Energy deposition by high energy 
protons: comparison of theory and experiment. Loewe, W.E.; 
Pollock, C.W. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 14 May 1980. Contract W-7405- 
ENG-48. 3lp. NTIS, PC A03/MF AO1. 

The ability of the HETC computer code to calculate energy 
deposited by proton beams of 0.8 to 28.5 GeV in composite targets 
was evaluated by comparing calculated results with experimental 
data. The experimental assembly consisted of ***U shower plates 
separated by an air gap from a CH2/***U detector plate. For pro- 
tons in the range 0.8 to 5 GeV, HETC data on energy deposited 
can be considered accurate to a few tens of percent or better for 
the shower-plate part of the assembly and to better than fifty per- 
cent for the moderator/detector plate. At higher energies, HETC 
data must be used with caution, but not suspicion. Because these 
assemblies provide a severe test of the calculational model, and in 
view of the overall quality of the comparisons, the agreement be- 
tween measured and calculated values may be judged excellent, and 
serves as an absolute validation of the values quoted here for 
energy deposited in such physical configurations. 


3185 (UCRL—52968) Scattering of x rays from low-Z 
materials. Gaines, J.L.; Kissel, L.D.; Catron, H.C.; Hansen, 
R.A. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 1 Aug 1980. Contract W-7405-ENG-48. 18p. 
NTIS, PC A02/MF AO1. 

X rays incident on thin beryllium, boron, carbon, and other 
low-Z materials undergo both elastic and inelastic scattering as well 
as diffraction from the crystalline or crystalline-like structure of the 
material. Unpolarized monoenergetic x rays in the 1.5 to 8.0-keV 
energy range were used to determine the absolute scattering effi- 
ciency of thin beryllium, carbon, and boron foils. These meas- 
urements are compared to calculated scattering efficiencies predict- 
ed by single-atom theories. In addition, the relative scattering effi- 
ciency versus x-ray energy was measured for other low-Z foils 
using unpolarized bremsstrahlung x rays. In all the low-Z foils ex- 
amined, we observed Bragg-like x-ray diffraction due to the or- 
dered structure of the materials. 


3186 Structure of deuterated cytosine monohydrate at 
82 K by neutron diffraction. Weber, H.P.; Craven, B.M. 
(Pittsburgh Univ., PA (USA)); McMullan, R.K. (Brookha- 
ven National Lab., Upton, NY (USA)). Acta Crystallogr., 
Sect. B; 36: No. 3, 645- 649(15 Mar 1980). 

At 82 K, deuterated cytosine monohydrate (C;H2D3;N3;0.D, 
2'O) is monoclinic, space group P2;/c, with four molecules per unit 
cell and lattice parameters a=7.713 (1), b=9.830 (4), c=7.505 (4) A 
and 8=100.52 (2)° A structure refinement to Rsub(w)(F?)=0.049 
has been carried out using neutron intensities for 1993 reflections 
measured at wavelength lambda=0.9094 (1) A and 270 at 
lambda= 1.0441 (1) A. At the shorter wavelength there appeared to 
be double Bragg reflection of 2lambda neutrons from the Be mon- 
ochromator. All atoms, particularly H(D), are more accurately lo- 
cated than in previous X-ray determinations at 298 K, to give bond 
lengths with e.s.d. 0.001 A (0.002 A for N-D, C-H and O-D). The 
thermal expansion of the crystal lattice from 82-292 K has been re- 
lated to the molecular packing and hydrogen-bonding arrangement. 


3187 Ion-beam-induced migration and its effect on con- 
centration profiles. Myers, S.M. (Sandia Labs., Albuquerque, 
NM (USA)). Nucl. Instrum. Methods; 168: No. 1-3, 265- 
274(Jan 1980). 

From 4. international conference on ion beam analysis; 
Aarhus, Denmark (25 - 29 Jun 1979). 

The mechanisms by which ion irradiation influences atomic 
transport are reviewed, including cascade mixing, enhanced diffu- 
sion via mobile point defects, rapid diffusion along extended de- 
fects, and solute trapping at irradiation damage. The effects of these 
processes on measured concentration profiles are considered for 
high-energy ion beam analysis. 
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3188 Two types of homogenization. Larsen, E.W. (Los 
Alamos Scientific Lab., NM). SIAM J. ‘Appl. Math.; 36: No. 
1, 26-33(Feb 1979). 

Two different methods of homogenization are applied, as an 
example, to a neutron diffusion problem in a spatially periodic 
medium. The differences and similarities between the two methods 
and their solutions are discussed in detail. 


3189 Interpretation of conditional Monte Carlo as a 
form of importance sampling. Dubi, A.; Horowitz, Y.S. (Ben 
Gurion University of the Negev, Beersheva, Israel). SIAM 
J. Appl. Math.; 36: No. 1, 115-122(Feb 1979). 

Conditional Monte Carlo has been recognized as a potential- 
ly useful method in various Monte Carlo applications. It seems, 
however, that the method has not gained widespread popularity, 
presumably due to the complexity involved in the formulation and 
operation of the technique. An original and simplified approach to 
conditional Monte Carlo is presented in which it is interpreted as a 
modified form of importance sampling. This approach provides a 
straightforward framework by which any conditional sampling 
problem can be handled. The benefits are demonstrated by applying 
the approach to two problems: one of a general statistical nature 
and the other concerning the neutron transport equation. 


3190 Optical model analysis of inelastic interactions of 
10 GeV protons with complex nuclei. Lee, Y.J. (Kyunghee 
Univ., Seoul (Republic of Korea). College of Liberal Art 
and Science). New Phys. (S. Korea); 17: No. 2, 72-76(Jun 
1977). (In Korean). 

A stack of stripped Ilford G-5 nuclear emulsion plates was 
exposed to proton beams of 10 GeV produced by the AGS ma- 
chine at BNL. By means of the along-the-scanning method, the 
mean free path of the protons, for inelastic scattering in the emul- 
sion was measured and found to be (39.6% -1.3)cm. Theoretical cal- 
culation of the mean free path was carried out under the assump- 
tion that the nuclear matter was distributed in the nucleus as a 
fermi distribution function and found to be 42.4 cm, which was a 
little bit different from the measured value. A brief discussion is 
given on this discrepancy. 


3191 (CONF-801107—36) Neutron skyshine at energies 
= 400 MeV. Alsmiller, R.G. Jr.; Barish, J.; Childs, R.L. 
(Oak Ridge National Lab., TN (USA)). [nd]. Contract W- 
7405-ENG-26. 8p. NTIS, PC A02/MF AOl. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

The dose equivalent at an air-ground interface as a function 
of distance from an assumed point source of neutrons can be calcu- 
lated as a double integral if the source has azimuthal symmetry. 
The integration is over the source strength as a function of energy 
and polar angle weighted by an importance function that depends 
on the source variables and on the distance from the source to the 
field point. The importance function for a source 15 m above the 
ground emitting only in the upper hemisphere has been calculated 
using the two-dimensional discrete ordinates code, DOT, and the 
first collision source code, GRTUNCL, in the adjoint mode. This 
function has been obtained for neutron energies = 400 MeV, for 
source cosine intervals of 1 to .8, .8 to .6, .6 to .4, .4 to .2, and .2 to 
0., and for various source-to-detector distances. 


3192 (CONF-801111—18) Use of a small accelerator as 
a source of 14-MeV neutrons for shielding studies. Chapman, 
G.T.; Morgan, G.L.; McConnell, J.W. (Oak Ridge National 
Lab., TN (USA)). [nd]. Contract W-7405-ENG-26. 3p. 
NTIS, PC A02/MF AOl1. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

It is important in calculating complex shields such as those 
proposed for the fusion reactors to ascertain that the neutron cross- 
section data sets used in the calculations are as accurate as possible 
and that the calculational methods used to transport the neutrons 
are as reliable as practical. To assure that both these criteria are 
met, a project at the Oak Ridge National Laboratory (ORNL) is 
being conducted in which a small accelerator is used to provide 14- 
MeV neutrons via the T(d,n)*He reaction and an NE-213 detector 
is used to measure the neutron and gamma-ray pulse-height spectra 
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of the radiations transported through and/or created in very thick 
laminated shields of stainless steel (type 304) and borated polyethyl- 
ene. 


6550 Medical Physics 

REFER ALSO TO CITATION(S) 2994 

6560 Solid State Physics 

REFER ALSO TO CITATION(S) 2189, 2604, 3199 


3193 (LA-UR—80-3119) Analysis of the continuous- 
spin, Ising model. Baker, G.A. Jr. (Los Alamos Scientific 
Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 13p. 
NTIS, PC A02/MF AO1. 

The critical behavior of the continuous-spin Ising model is 
studied by high temperature methods and compared with renorma- 
lization group results. The critical exponent inequality § 2 A/(A~y) 
is proven and used to show that 2A < dv + y requires y(6 + 1)/ 
(8-1) < dv. 


3194 (MLM—2781(OP)) Hydrogen in V, Nb, and Ta; 
magnetism in Fe, Co, and Ni. Abell, G.C. (Mound Facility, 
Miamisburg, OH (USA)). 1980. Contract AC04-76DP00053. 
15p. (CONF-8006130—1). NTIS, PC A02/MF AO1. 

From Advanced study institute on metal hydrides; Rhodes, 
Greece (17 Jun 1980). 

The concept of the four-atom Jahn-Teller resonance mole- 
cule in transition metals is described, and its origin in the study of 
the Vb hydrides is retraced. The concept is schematically related to 
the theory of resonance localization of magnetic impurities. A 
model study that demonstrates plausibility and suggests generality 
of the four-atom resonance is reviewed. The nature of the electron 
correlation responsible for the resonance is revealed by a simple 
analogy to involve formation of a covalent bond. Generalization of 
the model Hamiltonian suggests the possibility of molecular mag- 
netic moments and leads directly to a simple and successful descrip- 
tion of magnetism in the Fe group. 8 figures. 1 table. 


3195 Homogeneous fluorescence linewidths for amor- 
phous hosts. Lyo, S.K.; Orbach, R. (Sandia Laboratories, 
Albuquerque, New Mexico 87185). Phys. Rev., B: Condens. 
Matter; 22: No. 9, 4223-4225(1 Nov 1980). 

A contribution to the homogeneous linewidth of optical 
transitions in amorphous hosts is calculated. The microscopic proc- 
ess is diagonal in the phonon interaction with two level systems 
(TLS) common to amorphous materials, and diagonal in the cou- 
pling between TLS and the optical center. The model predicts an 
optical homogeneous linewidth proportional to the square of the 
temperature at low temperature. 


3196 Critical behavior of the four-dimensional Ising 
model. Bloete, H.W.J.; Swendsen, R.H. (Brookhaven Na- 
tional Laboratory, Upton, New York 11973). Phys. Rev., B: 
Condens. Matter; 22: No. 9, 4481-4483(1 Nov 1980). 

The phase transition of the spin-one-half, four-dimensional 
hypercubic Ising model has been investigated by means of the 
Monte Carlo renormalization-group technique. The results agree 
with mean-field critical exponents. 


6561 Superconductivity 


3197 (LBL—11021) A15 superconductors through direct 
solid-state precipitation: V;Ga and Nb;Al. Hong, M. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 
1980. Contract W-7405-ENG-48. 179p. NTIS, PC A09/MF 
AOl. 

Thesis. 

A solid-state precipitation process was used to prepare su- 
perconducting tapes containing an A1l5 phase, VsGa or NbsAl, in a 
ductile niobium or vanadium containing BCC matrix. Ingots weigh- 
ing as large as 30 to 50 gms of V-(14 ~ 19 at. %) Ga and Nb-(13 
~ 22 at. %) Al were prepared by arc-melting, homogenized, 
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quenched, warm-rolled over 99% into tape, and aged at tempera- 
tures in the range 600°C to 1000°C to precipitate the superconduct- 
ing Al5S phase. The features demonstrated by the process are very 
attractive for practical applications. In the V-Ga system, transmis- 
sion electron microscopy (TEM) studies revealed the A15 precipi- 
tates in an elongated form. However, for the Nb-Al samples, de- 
formed and aged at 750°C, TEM studies revealed A15 precipitation 
in fine equi-axed particles which formed as a semi-continuous net- 
work over sub-grain boundaries formed by the recovery of defor- 
mation-induced dislocations. In the V-Ga system, the maximum 
critical transition temperature (~ 15 K) was found in materials 
aged at temperatures of 750°C or below. At these aging tempera- 
tures the T/sub c/ initially increased with aging time and passed 
through a distinct maximum. The source of the exceptionally high 
T/sub c/ is discussed. In the Nb-Al system, the aging response of 
the T/sub c/ of the tzsted samples was somewhat different; the T/ 
sub c/ increased with aging time to a plateau, and then increased 
again to a second plateau. The maximum T/sub c/ measured was 
~ 17 K. Promising high-field overall critical currents were ob- 
tained in the Nb-Al system (overall J/sub c/ ~ 10‘ A/cm? in a 
magnetic field of 140 KG at 4.2 K). 


6570 Theoretical Physics 


3198 Bohr-Sommerfeld quantization of pseudospin Ham- 
iltonians, Shankar, R. (J. Willard Gibbs Laboratory, Yale 
University, New Haven, Connecticut 06520). EY-76-C-02- 
3075. Phys. Rev. Lett.; 45: No. 13, 1088-1091(29 Sep 1980). 

It is shown here how to map the problem with pseudospin J 
into an equivalent one in which 1/J plays the role of h and canoni- 
cal variables exist at the classical level. Bohr-Sommerfeld quantiza- 
tion of the equivalent theory is found to produce a spectrum in 
very good agreement with the exact results for the Lipkin-Mesh- 
kov-Glick model at J=15 and 25. The method readily extends to 
the SU(n) case. 


3199 Correlation between compound formation and the 
heat of mixing in metallic systems. Williams, R.O. (Oak 
Ridge National Lab., TN). Calphad; 3: No. 4, 237-239(1979). 

A relation is obtained among the melting point of the alloy, 
the maximum heat of mixing, the heat of formation of the most 
stable compound and the melting point of the compound. The rela- 
tion is plotted along with experimental data for a number of sub- 
stances on two graphs: reduced heat of formation for compounds 
vs their reduced melting temperature and reduced heat of mixing 
for solutions vs the reduced melting temperature of the compounds. 
(RWR) 
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3200 (IAEA-TECDOC—223, pp 91-110) Nuclear data 
requirements for fusion reactor shielding. Abdou, M.A. 
(Georgia Inst. of Tech., Atlanta (USA)). 1979. 

From Advisory group meeting on nuclear data for fusion re- 
actor technology; Vienna, Austria (11 - 15 Dec 1978). 

The nuclear data requirements for experimental, demonstra- 
tion and commercial fusion reactors are reviewed. Particular em- 
phasis is given to the shield as well as major reactor components of 
concern to the nuclear performance. The nuclear data requirements 
are defined as a result of analyzing four key areas. These are the 
most likely candidate materials, energy range, types of needed nu- 
clear data, and the required accuracy in the data. Deducing the 
latter from the target goals for the accuracy in prediction is also 
discussed. A specific proposal of measurements is recommended. 
Priorities for acquisition of data are also assigned. 


3201 (IAEA-TECDOC—223, pp 153-183) Evaluated 
files of nuclear cross-sections for fusion reactor calculations. 
Bhat, M.R. (Brookhaven National Lab., Upton, NY (USA)). 
1979. 


From Advisory group meeting on nuclear data for fusion re- 
actor technology; Vienna, Austria (11 - 15 Dec 1978). 

The status of available evaluated nuclear cross-section data 
for fusion reactor calculations is reviewed. The data files consist 
mostly of neutron and gamma ray production cross-sections up to 
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60 MeV and a few charged particle evaluations. In addition, evalu- 
ated nuclear structure and decay data needed for the various fusion 
related applications are listed, their present uncertainties discussed, 
along with future needs and suggestions for improvements. 


3202 (IAEA-TECDOC—223, pp 121-138) Cross-sec- 
tion sensitivity and uncertainty analysis for fusion reactors. A 
review. Dudziak, D.J. (Los Alamos Scientific Lab., NM 
(USA)). 1979. 

From Advisory group meeting on nuclear data for fusion re- 
actor technology; Vienna, Austria (11 - 15 Dec 1978). 

A review is presented of neutron cross-section sensitivity 
and uncertainty studies as applied to fusion reactor concepts. Gen- 
eral observations are made concerning the applicability and poten- 
tial value of such studies, as well as their current limitations. While 
literature is cited relative to sensitivities to D-D and D-T cross sec- 
tions, as well as to temperature of the D-T reaction, these topics 
are excluded from discussion. After a brief review of cross-section 
and secondary-energy-distribution sensitivity theory, most emphasis 
is focused upon published studies of the TFTR, experimental power 
reactors, and a conceptual commercial reactor (NUWMAK). Sa- 
lient results of these studies, as they pertain to cross-section mea- 
surement and evaluation requirements, are summarized. Lastly, 
some comments are made relative to cross-section data require- 
ments in the 14-50 MeV region. 


3203 (IAEA-TECDOC—223, pp 1-7) Nuclear data re- 
quirements of the magnetic fusion power program of the 
United States of America. Head, C.R. (Department of 
Energy, Washington, DC (USA). Office of Fusion Energy). 
1979. 

From Advisory group meeting on nuclear data for fusion re- 
actor technology; Vienna, Austria (11 - 15 Dec 1978). 

The purpose of this paper is twofold, first to give a brief in- 
troductory overview of the future course of magnetic confinement 
fusion device construction as this task is currently perceived by the 
U.S. Department of Energy, and second to present for your consid- 
eration the most current version of the statement of nuclear data 
needs of the U.S. magnetic confinement fusion power program. 
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REFER ALSO TO CITATION(S) 2793, 3290 


3204 (COO—2218-186) Cyclotron radiation losses in 
subcompact tori. Tetley, W.; Miley, G. (Illinois Univ., 
Urbana (USA). Fusion Studies Lab.). 1980. Contract AS02- 
76ET52040. 3p. (CONF-801107—24). NTIS, PC A02/MF 
AOl. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

Subcompact tori such as the field reversed mirror (FRM) 
have a relatively large surface to volume ratio. This has raised con- 
cern that in advanced fuel devices cyclotron losses could prevent 
their viability as reactors. Indeed the cyclotron radiation produced 
is several times the fusion power. However, due to reabsorption in 
the FRM plasma, it turns out that less than 7% of the cyclotron 
radiation produced escapes the plasma. Then when reflection from 
the first wall is included, net losses are reduced further to < 3 de- 
spite a i0% hole fraction in the wall for injector ports. Finally, a 
global model studies of the FRM show that even if the cyclotron 
loss rates are four times that predicted, the reactor energy balance 
remains viable. 


3205 (DOE/ER/53092—T4) One and one-half dimen- 
sional model of the EBT reactor. Klein, H.H.; Bathke, C.G. 
(JAYCOR, Del Mar, CA (USA); Los Alamos Scientific 
Lab., NM (USA)). 22 Oct 1979. Contract ACO03- 
80ER53092. 37p. NTIS, PC A03/MF AO1. 

A one-dimensional, time-dependent model is described for 
plasma particle and energy transport and alpha particle transport 
coupled with magnetic field evolution in a geometry appropriate to 
EBT. The transport equations used are derived from exact mo- 
ments of the Boltzmann equation, and the magnetic field is calculat- 
ed from Faraday’s and Ampere’s laws. The set of transport equa- 
tions is closed by incorporating into them transport coefficiencents 
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derived from the appropriate kinetic equation. Also included in the 
model is a Fokker-Planck calculation of the alpha particle slowing 
down and resultant plasma heating. 


3206 (DOE/ET/53036—14) Simulations of the runaway 
electron distributions. Wiley, J.C.; Choi, D.I.; Horton, W. 
(Texas Univ., Austin (USA). Dept. of Physics). Mar 1980. 
Contract AC05-76ET53036. 56p. (FRCR—210). NTIS, PC 
A04/MF AOl1. 

The time evolution of the electron distribution function is 
followed from an initial Maxwellian to the quasi-steady state 
runaway distribution as a function of E/E/sub D/ and Z using a 
new two-dimensional Fokker-Planck code. The electron distribu- 
tions are used to determine the runaway production rate, the cur- 
rent density along with the fraction of Ohmic power directed to 
the runaways, and the perpendicular and parallel temperatures of 
the high energy distributions. A siraple parameterization of the high 
energy distribution is given and used to investigate the high fre- 
quency runaway instability for the infinite uniform plasma. 


3207 (GA-A—16049) Plasma equilibrium control in 
doublet III. Stambaugh, R.; Adcock, S.; Callis, R.; deGras- 
sie, J.; Luxon, J.; Rock, P.; Wesley, J.; Seki, S.; Shimada, 
M.; Yokomizo, H. (General Atomic Co., San Diego, CA 
(USA)). Oct 1980. Contract ATO3-76ETS5S1011. IIp. 
(CONF-800950—14). NTIS, PC A02/MF AO1. 

From 11. symposium on fusion technology; Oxford, UK (15 
Sep 1980). 

The control signals used for the flux surface position regula- 
tion are derived from measurements of the poloidal field and flux 
obtained with an array of sensors located immediately outside the 
vacuum vessel. The close proximity of the sensors to the plasma 
surface (= 0.2a) allows the position of the plasma surface to be ac- 
curately computed with simple analog circuitry. The short time 
constant of the resistive vessel allows for stable high-gain closed 
loop control without elaborate pole-zero compensation. The small- 
signal response time is typically less than 10 msec. Control of the 
plasma position to +-0.5 cm is routine. 


3208 (PPPL—1705) MHD description of plasma: hand- 
book of plasma physics. Kulsrud, R.M. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Oct 1980. Contract AM02- 
76CH03073. 66p. NTIS, PC A04/MF AO1. 

The basic sets of MHD equations for the description of a 
plasma in various limits are derived and their usefulness and limits 
of validity are discussed. These limits are: the one fluid collisional 
plasma, the two fluid collisional plasma, the Chew-Goldberger 
Low formulation of the guiding center limit of a collisionless 
plasma and the double-adiabatic limit. Conservation relations are 
derived from these sets and the mathematics of the concept of flux 
freezing is given. An example is given illustrating the differences 
between guiding center theory and double adiabatic theory. 


3209 (PPPL—1714) PDX multichannel interferometer. 
Bitzer, R.; Ernst, W.; Cutsogeorge, G. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Oct 1980. Contract AM02- 
76CH03073. 40p. NTIS, PC A03/MF AOl1. 

A 10 channel, 140 GHz homodyne interferometer is de- 
scribed for use on PDX. One feature of this interferometer is the 
separation of the signal source and electronics from the power split- 
ters, delay line, and receiving systems. The latter is situated near 
the upper and lower vacuum ports between the toroidal field mag- 
nets. A second feature is the signal stabilization of the EIO source 
by means of an AFC system. The complete interferometer is de- 
scribed including block diagrams, circuit diagrams, test data, and 
magnetic field test conducted on the preamplifiers, microwave 
diodes, isolators, etc., to determine the extent of magnetic shielding 
required. The description of the tracking filters and digital phase 
display circuit is referenced to accompanying reports. 


3210 (SAND—80-1519C) Studies of the plasma edge in 
tokamaks using passive probes. Wampler, W.R. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). 1980. Contract 
AC04-76DP00789. 8p. (CONF-801111—15). NTIS, PC 
A02/MF AO1. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 
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This paper briefly reviews the use of ion beam analysis tech- 
niques to study the interaction between the plasma edge and wall 
materials in present magnetic confinement plasma experiments. In 
these studies, samples are exposed to the plasma edge and subse- 
quently analysed for hydrogen isotopes and heavier impurity ele- 
ments deposited during the exposure. Recent experiments of this 
kind have provided the first values for the energies and fluxes of 
hydrogen isotopes and impurities incident on materials in the edge 
plasma in several machines. Values for deuterium ion temperatures 
range from ~ 50 to ~ 500 eV and deuterium fluxes in the range 
10'®-1018(cm?s)~! have been observed. Some measurements have 
been made as a function of distance from the plasma or of time 
during single discharges. This information together with results 
from laboratory studies on hydrogen retention in materials, and re- 
flection and sputtering yields for hydrogen in the energy range of 
interest, are providing a better understanding of plasma-wall inter- 
actions. 


3211 (SAND—80-1747) Flux and energy of deuterium 
incident on a limiter-like probe in PLT. Wampler, W.R.; Pi- 
craux, S.T.; Brice, D.K.; Cohen, S.A.; Dylla, H.F.; Owens, 
D.K.; Rossnagel, S.M.; McCracken, G.M.; Magee, C.W. 
(Sandia National Labs., Albuquerque, NM (USA); Prince- 
ton Univ., NJ (USA). Plasma Physics Lab.; UKAEA 
Culham Lab., Abingdon; RCA Labs., Princeton, NJ 
(USA)). Oct 1980. Contract AC04-76DP00789. 19p. NTIS, 
PC A02/MF AO1. 

The radial and time dependence of the flux and energy of 
deuterium ions incident on a probe in the edge plasma of the PLT 
tokamak has been determined from SIMS and nuclear reaction 
analysis of deuterum retained in the probes. 


3212 (UCRL—84282) Alpha particle confinement in 
tandem mirrors. Devoto, R.S.; Ohnishi, M.; Kerns, J.; Woo, 
J.T. (California Univ., Livermore (USA). Lawrence Liver- 
more National Lab.; Rensselaer Polytechnic Inst., Troy, NY 
(USA)). 10 Oct 1980. Contract W-7405-ENG-48. 9p. 
(CONF-801011—34). NTIS, PC A02/MF AOl1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

Mechanisms leading to loss of alpha particles from non-axi- 
symmetric tandem mirrors are considered. Stochastic diffusion due 
to bounce-drift resonances, which can cause rapid radial losses of 
high- -energy alpha particles, can be suppressed by imposing a 20% 
rise in axisymmetric fields before the quadrupole transition sections. 
Alpha particles should then be well-confined until thermal energies 
when they enter the resonant plateau require. A fast code for com- 
putation of drift behavior in reactors is described. Sample calcula- 
tions are presented for resonant particles in a proposed coil set for 
the Tandem Mirror Next Step. 


3213 (UCRL—84283) Plasma performance study for the 
tandem mirror reactor. Boghosian, B.M. (California Univ., 
Livermore (USA). Lawrence Livermore National Lab.). 
1980. Contract W-7405-ENG-48. 6p. (CONF-801011—46). 
NTIS, PC A02/MF AO1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

A computer code was developed for assessing the perform- 
ance of new variations on the thermal barrier idea for tandem 
mirror reactors (TMR’s). The code solves the particle and energy 
balance equations simultaneously for each species of particles in 
each portion of the machine. The code is thus able to determine the 
neutral beam and ECRH injection powers that are required to sus- 
tain an equilibrium situation, and, from these, to determine the 
machine's Q value. This paper focuses on the methodology and nu- 
merical algorithms used in accomplishing this solution. We plan to 
use this code to compare the A-cell barrier TMR with axisymme- 
tric TMR’s. 


3214 Transport equations for fast electrons in a moving 
Newtonian fluid. Buchler, J.R. (Los Alamos Scientific Labo- 
ratory, University of California, Los Alamos, New Mexico 
87545). Phys. Fluids; 23: No. 11, 2189-2192(Nov 1980). 

The equations for the transport of relativistic electrons are 
derived inclusive of all terms of order (v/c). The equations are 
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valid in all regimes, from diffusion to streaming. The moments of 
the electron distribution function, as well as the electron velocities, 
are measured in the fluid frame. No special geometry or symmetry 
is assumed. 


3215 Simulations of the runaway electron distributions. 
Wiley, J.C.; Choi, D.; Horton, W. (Fusion Research Center 
and Department of Physics, The University of Texas at 
Austin, Austin, Texas 78712). E-77-C-05-4478. Phys. Fluids; 
23: No. 11, 2193-2203(Nov 1980). 

The time evolution of the electron distribution function is 
followed from an initial Maxwellian to the quasi-steady-state 
runaway distribution as a function of E/E/sub D/ and Z using a 
new two-dimensional Fokker—Planck code. The electron distribu- 
tions are used to determine the runaway production rate, the cur- 
rent density along with the fraction of Ohmic power directed to 
the runaways, and the perpendicular and parallel temperatures of 
the high energy distributions. A simple parameterization of the high 
energy distribution is given and used to investigate the high fre- 
quency runaway instability for the infinite uniform plasma. 


3216 Particle and energy end loss from a collisionless 
plasma. Klevans, E.H.; Gary, S.P. (The Pennsylvania State 
University, University Park, Pennsy!vania 16802). Phys. 
Fluids; 23: No. 11, 2219-2224(Nov 1980). 

A one-dimensional free-flow kinetic model is used to study 
the axial ion losses from a linear theta pinch under collisionless con- 
ditions. The effects of a simple mirror model are included. The loss 
due to ion thermal flux is shown to be much smaller than the total 
ion kinetic energy flux loss, thereby indicating that it is appropriate 
to neglect ion thermal conduction in numerical simulations of the 
Scylla IV-P experiment. 


3217 Drift-wave eigenmodes in toroidal plasmas. Chen, 
L.; Cheng, C.Z. (Plasma Physics Laboratory, Princeton 
University, Princeton, New Jersey 085445. DE-AC02-76- 
CH-3-73. Phys. Fluids; 23: No. 11, 2242-2249(Nov 1980). 

The eigenmode equation describing ballooning drift waves in 
toroidal plasmas is investigated both analytically and numerically. 
Two branches of eigenmodes are identified. One is slab-like and the 
other is a new branch induced by finite toroidal coupling. The slab- 
like eigenmodes correspond to unbounded states and experience 
finite shear damping. The toroidicity-induced eigenmodes, howev- 
er, can become local quasi-bounded states with negligible shear 
damping. Both branches of eigenmodes may exist simultaneously. 
The corresponding analytical theories are also presented. 


3218 Self-modulation of ion Bernstein waves. Myra, 
J.R.; Liu, C.S. (Department of Physics and Astronomy, 
University of Maryland, College Park, Maryland 20742). 
Phys. Fluids; 23: No. 11, 2258-2264(Nov 1980). 

A self-modulation equation for coherent ion Bernstein waves 
is derived by a multiple-time-scale, perturbative expansion of the 
Vlasov equation. The dominant nonlinearity acting on the waves is 
shown to be the nonlinear ion gyrofrequency shift. The waves obey 
a version of the nonlinear Schroedinger equation with the disper- 
sive terms in the three spatial directions having, in general, differ- 
ing signs. If the modulation is independent of one spatial variable, 
the elliptic or hyperbolic two-dimensional nonlinear Schroedinger 
equation results. In contrast to the elliptic case which exhibits col- 
lapse, wave energy always disperses if initially localized in the hy- 
perbolic case. 


3219 Two-term approximation for growth rates of a 
guiding center screw pinch. Cayton, T.E.; Vahala, G.; 
Barnes, D.C. (Los Alamos Scientific Laboratory, University 
of California, Los Alamos, New Mexico 87545). Phys. 
Fluids; 23: No. 11, 2270-2276(Nov 1980). 

The guiding center plasma description of an isotropic, colli- 
sionless plasma is used to study the linear stability of the diffuse 
screw pinch in the special case when the poloidal magnetic field 
component is small compared with the axial magnetic field compo- 
nent. A two-term approximation for growth rates is derived from 
the linearized guiding center plasma equations by straightforward 
asymptotic expansion in terms of a small parameter that is propor- 
tional to (B/sub theta//rB/sub z/) /sub r/=0. The two-term ap- 





70 FUSION ENERGY 
7001 Piasma Research 


proximate solution is compared with exact solutions and the range 
of validity of the approximations is examined. The result obtained 
from the guiding center plasma model is compared and contrasted 
with that from ideal magnetohydrodynamics. It is shown that the 
isotropic guiding center plasma may be more unstable or less unsta- 
ble than ideal magnetohydrodynamics for the same configuration, 
depending on the parameters. 


3220 Stability of the noncircular screw pinch. Miller, G. 
(Los Alamos Scientific Laboratory, University of California, 
Los Alamos, New Mexico 87545). Phys. Fluids; 23: No. 11, 
2277-2282(Nov 1980). 

The magnetohydrodynamic stability of a slightly noncircular 
screw pinch with arbitrary cross-sectional shape is investigated ana- 
lytically and numerically using two models: the surface-current 
model and the force-free model. For the surface-current model the 
noncircular correction to the instability growth rate is given in ana- 
lytical form: (1) for the case ng=xm, where q is the safety factor and 
m and n are the azimuthal and longitudinal mode numbers of the 
instability, and (2) for the special case of purely transverse pertur- 
bations (n=0). For the force-free model, the noncircular correction 
to the marginal stability condition is obtained. This is done analyti- 
cally for nqg=m, and for fixed boundary internal modes. 


3221 Enhanced transport in tokamaks due to toroidal 
ripple. Boozer, A.H. (Plasma Physics Laboratory, Princeton 
University, Princeton, New Jersey 08544). EY-76-C-02- 
3073. Phys. Fluids; 23: No. 11, 2283-2290(Nov 1980). 

A method for evaluating transport in nonsymmetric systems 
is developed and applied to a previously little studied ripple colli- 
sionality regime of tokamaks. This collisionality regime, the ripple 
plateau, is the regime of primary importance both for present day 
and reactor scale tokamaks. The results can be directly applied to 
related systems like the toroidal Z pinch. 


3222 Local instability near the vortex point of a field- 
reversed mirror. Newcomb, W.A. (Lawrence Livermore 


Laboratory, University of California, Livermore, California 
94550). W-7405-ENG-48. Phys. Fluids; 23: No. 11, 2296- 
2300(Nov 1980). 

A study is made of the 
magnetohydrodynamic instability in the neighborhood of the vortex 
point of a simple field-reversed magnetic-mirror system, with a 


curvature-driven 


purely poloidal magnetic field. The linearized 
magnetohydrodynamic equation of motion for localized modes in 
that neighborhood is found to be completely solvable. Two inde- 
pendent sets of modes are found, axial and radial, with the same 
spectrum of eigenfrequencies. Each set of modes, axial and radial, 
includes exactly one exponentially growing mode, of which the 
growth rate is found to be 2, where 271)~' is the time required for 
one complete traversal of a closed magnetic flux line by an Alfven- 
wave signal. 


3223 Thermal and radiation losses in a linear device. 
Rosenau, P.; Degani, D. (Faculty of Mechanical Engineer- 
ing, Technion, Haifa, Israel). EY-76-C-02-3077. Phys. Fluids; 
23: No. 11, 2318-2325(Nov 1980). 

An analysis is presented of the electron temperature in a 
linear device which includes the effect of thermal conduction, heat 
flux limit, radiation, and end plugs. It is found that the thermal con- 
duction and the heat flux limit are dominant in the initial phase of 
cooling, while the later phase is almost completely controlled by 
radiation that spatially homogenizes the temperature distribution. In 
the case of bremsstrahlung, wit 1in the frame of the present model, 
the temperature decays to zero in a finite time. This process takes 
the form of a cooling wave that moves from the ends of the 
column to the center. Impurities cause a milder, exponential decay, 
which is still much faster than the algebraic conduction decay. The 
thermal effectiveness of the end plugs is described by a convective 
transfer coefficient h/sub p/. Its scaling law (in terms of the coup- 
led plamsa-plug system) reveals that a very high plug-plasma densi- 
ty ratio provides a simple way to significantly retard the cooling. 


3224 (UCRL-Trans—11630) Gyrorelaxation heating of a 
high-beta plasma in open traps. Vekshtein, G.E. (AN SSSR, 
Novosibirsk. Inst. Yadernoj Fiziki). Oct 1980. Translation of 
Preprint 80-119, 1980. 18p. NTIS, PC A02/MF AO1. 
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The possibility of using the gyrorelaxation method of plasma 
heating in open traps is discussed. The dependence of the power 
dissipated to electron and ion heating is calculated on the basis of 
the kinetic equation. Numerical estimates are given which demon- 
strate the effectiveness of using gyrorelaxation plasma heating in 
ambipolar and gas dynamic traps. 


3225 Externally launched ion Bernstein wave in the 
ACT-1 toroidal device. Ono, M.; Wong, K. (Plasma Physics 
Laboratory, Princeton University, Princeton, New Jersey 
08544). DE-AC02-76-CHO 3073. Phys. Rev. Lett.; 45: No. 13, 
1105-1108(29 Sep 1980). 

In a hydrogen plasma (T/sub e/=2.5 eV, T/sub i/=1.5 eV), 
excitation of ion Bernstein waves by an externally placed electro- 
static antenna has been investigated for w=20/sub i/. Mode trans- 
formation of the electron plasma wave at w=w/sub p/i without ob- 
servable reflection was observed, followed by strong excitation of 
the ion Bernstein wave. Detailed measurements of k/sub perpen- 
dicular/(w,kparallel) and of the wave-packet trajectory show excel- 
lent agreement with theory. 


7002 Fusion Power Plant Technology 


3226 (BNL—28364) Development of negative ion source 
at the IPP Nagoya University. Kuroda, T.; Okamura, H.; 
Kaneko, O.; Oka, Y. (Brookhaven National Lab., Upton, 
NY (USA)). 1980. Contract AC02-76CH00016. 4p. (CONF- 
801068—4). NTIS, PC A02/MF AOl1. 

From 2. international symposium on the production and neu- 
tralization of negative hydrogen ions and beams; Upton, NY, USA 
(6 Oct 1980). 

Preliminary experiments have been made to develop a high 
current H™ ion surface for a neutral beam injector. Initially, an H™ 
ion source of the magnetron type has been investigated in order to 
determine its physical and technical problems. A second plasma 
source for negative ion production is under construction, which is 
based on controlled plasma production. This paper describes pre- 
liminary experimental results of the magnetron ion source and some 
features in the new type of plasma source. 


3227 (BNL—28392) Regular and asymmetric negative 
ion magnetron sources with grooved cathodes. Alessi, J.; 
Sluyters, T. (Brookhaven National Lab., Upton, NY 
(USA)). 1980. Contract AC02-76CH00016. 7p. (CONF- 
801068—13). NTIS, PC A02/MF AO1. 

From 2. international symposium on the production and neu- 
tralization of negative hydrogen ions and beams; Upton, NY, USA 
(6 Oct 1980). 

The performance of the BNL Mk III magnetron source has 
been improved by geometrically focusing H~ ions produced at the 
cathode into the anode emission slit. In addition, an asymmetric 
configuration, with a large anode to cathode spacing in the back of 
the source, has allowed operation of the source at lower pressures. 
The result of these two changes is a gas efficiency of approximately 
6% and a power efficiency of 8 kW/A. No isotope effect has been 
observed. Measurement of the energy of H™ ions shows that one 
extracts both slow ions and ions with an energy equal to the cath- 
ode voltage. The ratio of electrons to H™ ions can be as low as 0.5. 


3228 (BNL—28393) Mark V magnetron with hollow 
cathode discharge plasma injection. Hershcovitch, A.; Prelec, 
K. (Brookhaven National Lab., Upton, NY (USA)). 1980. 
Contract AC02-76CH00016. Sp. (CONF-801068—12). 
NTIS, PC A02/MF AOl. 

From 2. international symposium on the production and neu- 
tralization of negative hydrogen ions and beams; Upton, NY, USA 
(6 Oct 1980). 

An experiment designed to test the feasibility of negative ion 
sources based on plasma injection from a hollow-cathode discharge 
is described. From the plasma column up to 2.3 Amp/cm? of posi- 
tive ion current were drawn onto a cesiated Mo converter. Strong 
evidence was found for an H~ production at a conversion efficien- 
cy of 25%. Based on these encouraging results a 2 Amp/H™ source 
has been designed. 
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3229 (BNL—28394) Progress in the development of high 
current, steady state H~/D™ sources at BNL. Prelec, K. 
(Brookhaven National Lab., Upton, NY (USA)). 1980. Con- 
tract AC02-76CH00016. 8p. (CONF-801068—11). NTIS, PC 
A02/MF AO1. 

From 2. international symposium on the production and neu- 
tralization of negative hydrogen ions and beams; Upton, NY, USA 
(6 Oct 1980). 

Several recent studies have shown that negative ion based 
neutral beam systems may become competitive at energies as low as 
50 keV/nucleon. As part of its long range program, the Neutral 
Beam Development Group at BNL is actively engaged in the de- 
velopment of an H~/D™ ion source capable of delivering about 1 A 
of beam current, at an energy of several tens of keV, operating in 
long pulses (5 to 30 s; thermodynamically this corresponds to a 
steady state operation) and having properties that would allow a 
scaling up to 10 A and subsequent use in a neutral beam line. Of 
the two models recently designed and fabricated, a Penning and a 
magnetron, the latter is the more promising one and efforts will be 
concentrated on its studies. 


3230 (BNL—28395) Extraction and transport of H~, D™ 
beams from magnetron sources. Sluyters, T.; Alessi, J. 
(Brookhaven National Lab., Upton, NY (USA)). 1980. Con- 
tract AC02-76CH00016. 5p. (CONF-801068—8). NTIS, PC 
A02/MF AOl1. 

From 2. international symposium on the production and neu- 
tralization of negative hydrogen ions and beams; Upton, NY, USA 
(6 Oct 1980). 

Negative ion beam optical properties from regular and asym- 
metric magnetrons are described in single and double gap extractor 
structures. A significant reduction of beam emittance was observed 
when the regular flat cathode of the magnetron was replaced by 
the asymmetric source. The beam divergence could be reduced 
from 250 mradian in a single gap extractor to 75 mradian in a 
double gap extractor, but not without beam losses. The loading on 
the high voltage grid can be reduced to 10% of the total H™ cur- 
rent at an optimum extraction voltage. A 0.5A beam was transport- 
ed and focussed in a 90° bending magnet with a field gradient n = 
1. 


3231 (BNL—28433) BNL development of H ~/D™ 
sources for fusion reactor neutral beam lines. Prelec, K. 
(Brookhaven National Lab., Upton, NY (USA)). 1980. Con- 
tract AC02-76CH00016. 14p. (CONF-801011—64). NTIS, 
PC A02/MF AOI. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The long range program of the BNL Neutral Beam Devel- 
opment Group is to design a neutral beam system based on neutral- 
ization of negative ions, with an energy of 200 keV or higher, a D™ 
beam current of 10 A and operating in pulses of 5 s duration or 
longer; the beam system would be used on fusion devices for 
plasma heating. Presently, work is concentrated on the develop- 
ment of an H™ or D™ ion source, to deliver about 1 A of beam cur- 
rent, at an energy of at least 10 keV and operating in pulses longer 
than 5 s. A source of the magnetron type was designed and fabri- 
cated and is to be tested soon; the paper describes the background 
experiments that were necessary for the source design, the source 
parameters and design features, as well as a method under consider- 
ation that would improve the gas efficiency by an order of magni- 
tude. 


3232 (BNL—28442) Fusion blanket for high-efficiency 
power cycles. Usher, J.L.; Powell, J.R.; Fillo, J.A.; Horn, 
F.L.; Lazareth, O.W.; Taussig, R. (Brookhaven National 
Lab., Upton, NY (USA); Mathematical Sciences Northwest, 
Inc., Bellevue, WA (USA)). 1980. Contract AC02- 
76CHO00016. 8p. (CONF-801011—40). NTIS, PC A02/MF 
AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The efficiencies of Blankets for fusion reactors are usually in 


the range of 30 to 40%, limited by the operating temperature 
(500°C) of conventional structural materials such as stainless steels. 
In this project two-zone blankets are proposed; these blankets con- 
sist of a low-temperature shell surrounding a high-temperature inte- 


70 FUSION ENERGY 
7002 Fusion Power Piant Technology 


rior zone. A survey of nucleonics and thermal hydraulic parameters 
has led to a reference blanket design consisting of a water-cooled 
stainless steel shell around a BeO, ZrO» interior (cooled by Ar) uti- 
lizing LizO for tritium breeding. In this design, ~ 60% of the 
fusion energy is deposited in the high-temperature interior. The 
maximum Ar temperature is 2230°C leading to an overall efficiency 
estimate of 55 to 60% for this reference case. 


3233 (CONF-801011—36) Availability study of the engi- 
neering test facility (ETF). Reiersen, W.T. (Oak Ridge Na- 
tional Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 
5p. NTIS, PC A02/MF AO1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

Availability studies have been undertaken as part of the pre- 
conceptual design of ETF. The report discusses a simulation model 
developed to assess ETF availability. An assessment is made of 
ETF availability and operational characteristic. ETF availability 
drivers are identified. The impact of availability on schedule and 
cost is discussed. 


3234 (CONF-801011—-37) Electrode design and _per- 
formance of the ORNL positive ion sources. Whealton, J.H.; 
Gardner, W.L.; Haselton, H.H. (Oak Ridge National Lab., 
TN (USA)). 1980. Contract W-7405-ENG-26. 24p. NTIS, 
PC A02/MF AOl1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The neutral beam development group at ORNL has de- 
signed, constructed, and shipped four 50-kV, 100-A sources to 
PPPL to be used for neutral beam heating of the confined plasma 
on the PDX tokamak. These sources have higher current capability 
than scaled-down sources, and they are required to run for 0.5 s as 
opposed to the 0.3-s requirement for PLT and ISX-B sources. Due 
to an innovative electrode design, these higher power sources met 
these requirements and achieved a higher transmission efficiency - 
76% of the total input power on target vs 60% for the original 
ISX-B and modified PLT sources or 40% for the original PLT 
sources. As a consequence, a power of 2 MW of neutrals to the 
torus target was achieved; this is a record for measured neutral 
power and exceeds that of any other power source expected to be 
used on such advanced tokamaks as TFTR and D-III. A theoretical 
consideration of the relevant Poisson-Vlasov equations for ions ex- 
tracted from a plasma was used to optimize the ion optics. Using 
the same electrode design with a tetraode accelerating structure 
and a new, indirectly heated cathode, repeatable long pulse, high 
energy conditions of 70 kV, 7 A, 8 s and 90 kV, 9 A, 5 s were 
achieved. Grid deformation calculations and Monte Carlo beam line 
gas deposition algorithms will be discussed. A direct-magnetic-elec- 
tron-blocking, direct-recovery device is described, and theoretical 
considerations of it are discussed. 


3235 (CONF-801011—43) Large coil test facility. 
Nelms, L.W.; Thompson, P.B. (Oak Ridge National Lab., 
TN (USA)). 1980. Contract W-7405-ENG-26. 8p. NTIS, PC 
A02/MF AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

Final design of the facility is nearing completion, and 20% 
of the construction has been accomplished. A large vacuum cham- 
ber, houses the test assembly which is coupled to appropriate cryo- 
genic, electrical, instrumentation, diagnostc systems. Adequate as- 
sembly/disassembly areas, shop space, test control center, offices, 
and test support laboratories are located in the same building. As- 
sembly and installation operations are accomplished with an over- 
head crane. The major subsystems are the vacuum system, the test 
stand assembly, the cryogenic system, the experimental electric 
power system, the instrumentation and control system, and the data 
aquisition system. 


3236 (CONF-801011-——44) First wall-shield design con- 
siderations for ETF. Sager, P.H.; Fuller, G.M.; Engholm, 
B.A. (General Atomic Co., San Diego, CA (USA); Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. 22p. NTIS, PC A02/MF AOl1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 
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ETF reactor designs have been developed for both the 
bundle divertor (Design 1) and single-null poloidal divertor (Design 
2) impurity control concepts. The first wall-shield designs presented 
for these two reactors are basically the same. Access for repair and 
replacement is provided by dividing the torus into ten sectors that 
can be radially removed between adjacent toroidal field (TF) coils. 
Stainless steel, cooled by borated water, forms the basic structure 
of these sectors. Water-cooled tube panels, radiation-cooled graph- 
ite disruption armor, and water-cooled grraphite runaway electron 
armor are attached to the inside walls of these sectors to form the 
plasma chamber. The torus sectors are mounted to and form a 
vacuum seal with a torus support spool. 


3237 (CONF-801011—45) Low-neutron-fluence fusion- 
blanket dosimetry experiment. Tsang, F.Y.; Harker, Y.D.; 
Nigg, D.W.; Greenwood, R.C.; Rogers, J.W.; Novick, V.J. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 
1980. Contract AC07-761D01570. 1lp. NTIS, PC A02/MF 
AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

There is currently a program of integral experiments at the 
Idaho National Engineering Laboratory (INEL) directed toward 
evaluating the use of dosimeter materials and techniques in charac- 
terizing the neutron fields inside fusion-blanket assemblies. To date, 
a set of eleven dosimeter reactions have been studied in a simple 
lead assembly using a 14-MeV neutron generator as the source. The 
measured reaction rates were used in conjunction with an a priori 
neutron spectrum (from a Monte Carlo neutron transport calcula- 
tion) to obtain an unfolded neutron spectrum. The measured inte- 
gral neutron fluence for these measurements is approximately | x 
10" n/cm?, which is the order of 1/100 of that expected in the first 
fusion-blanket experiments. The unfolded neutron spectrum is sig- 
nificantly harder than that predicted by the Monte Carlo calcula- 
tion. There are also problems in determining the measured 14-MeV 
neutron flux using different threshold detectors. Factors which 
might contribute to the apparent discrepancies are being investigat- 
ed. 


3238 (CONF-801011—65) First wall and blanket module 
safety enhancement by material selection and design decision. 
Merrill, B.J. (EG and G Idaho, Inc., Idaho Falls (USA)). 
= Contract AC07-761D01570. 10p. NTIS, PC A02/MF 
AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

A thermal/mechanical study has been performed which illus- 
trates the behavior of a fusion reactor first wall and blanket module 
during a loss of coolant flow event. The relative safety advantages 
of various material and design options were determined. A general- 
ized first wall-blanket concept was developed to provide the flexi- 
bility to vary the structural material (stainless steel vs titanium), 
coolant (helium vs water), and breeder material (liquid lithium vs 
solid lithium aluminate). In addition, independent vs common first 
wall-blanket cooling and coupled adjacent module cooling design 
options were included in the study. The comparative analyses were 
performed using a modified thermal analysis code to handle phase 
change problems. 


3239 (CONF-801037—24(Draft)) EBT: an alternate con- 
cept to tokamaks and mirrors. Glowienka, J.C. (Oak Ridge 
National Lab., TN (USA)). 1980. Contract W-7405-ENG- 
26. 36p. NTIS, PC A03/MF AOl1. 

From American Vacuum Society conference; Detroit, MI, 
USA (13 Oct 1980). 

The ELMO Bumpy Torus (EBT) is a hybrid magnetic trap 
formed by a series of toroidally connected simple mirrors. It differs 
from a tokamak, the present main-line approach, in that plasma sta- 
bility and heating are obtained in a current-free geometry by the 
application of steady-state, high power, electron cyclotron reso- 
nance heating (ECH) producing a steady-state plasma. The primary 
motivation for EBT confinement research is the potential for a 
steady-state, highly accessible reactor with high 8. In the present 
EBT-I/S device, electron confinement has been observed to agree 
with the predictions of theory. The major emphasis of the experi- 
mental program is on the further scaling of plasma parameters in 
the EBT-I/S machine with ECH frequency (10.6, 18, and 28 GHz), 
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resonant magnetic field (0.3, 0.6, and 1 T), and heating power (30, 
60, and 200 kW). In addition, substantial efforts are under way or 
planned in the areas of ion cyclotron heating, neutral beam heating, 
plasma-wall interactions, impurity control, synchrotron radiation, 
and divertors. Recently, EBT has been selected as the first alterna- 
tive concept to be advanced to the proof-of-principle stage; this en- 
tails a major device scale-up to allow a reasonable extrapolation to 
a DT-burning facility. The status and future plans of the EBT pro- 
gram, in particular the proof-of-principle experiment (EBT-P), are 
discussed. 


3240 (CONF-801068—6) Modified calutron negative ion 
source operation and future plans. Dagenhart, W.K.; Stirling, 
W.L.; Haselton, H.H.; Kelley, G.G.; Kim, J.; Tsai, C.C.; 
Whealton, J.H. (Oak Ridge National Lab., TN (USA)). 
rong Contract W-7405-ENG-26. 7p. NTIS, PC A02/MF 
AOl. 

From 2. international symposium on the production and neu- 
tralization of negative hydrogen ions and beams; Upton, NY, USA 
(6 Oct 1980). 

Negative ion generation has advanced rapidly by employing 
the concept of surface ionization. The modified calutron has proven 
to be a successful tool to explore these concepts and provide solu- 
tions to the many problems which must be evaluated. Many fea- 
tures of the SITEX (Surface Ionization with Transverse Extraction) 
ion source are ideally suited to this exploration. Some of these fea- 
tures are; a ribbon-like plasma, electron control by transverse mag- 
netic fields and the ability to separate the Cs oven parameters from 
those which control the positive ion generation. 


3241 (CONF-801102—30) Stress analysis of supercon- 
ducting magnets for magnetic fusion reactors. Akin, J.E.; 
Gray, W.H.; Baudry, T.V. (Tennessee Univ., Knoxville 
(USA). Dept. of Engineering Science and Mechanics; Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. llp. NTIS, PC A02/MF AOl. 

From ASME winter annual meeting; Chicago, IL, USA (16 


Nov 1980). ; — 
Superconducting devices involve several factors that normal- 


ly are not encountered in the structural analysis of more common 
systems. Several of these factors ae noted and methods for includ- 
ing them in an analysis are cited. To illustrate the state of the analy- 
sis art for superconducting magnets, in magnetic fusion reactors, 
two specific projects are illustrated. They are the Large Coil Pro- 
gram (LCP) and the Engineering Test Facility (ETF). 


3242 (CONF-8010114—1) Summary of results from the 
ORNL ion irradiation program. Packan, N.H.; Reiley, T.C.; 
Farrell, K.; Mansur, L.K.; Bloom, E.E. (Oak Ridge Nation- 
al Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 18p. 
NTIS, PC A02/MF AOl. 

From US/Japan Exchange on fusion reactor materials con- 
ference; Tokai, Japan (28 Oct 1980). 

The ion irradiation program is focused on developing an un- 
derstanding of the mechanisms by which irradiation changes the 
physical and mechanical properties of metals and alloys. The scope 
includes void and bubble swelling, irradiation creep, and embrittle- 
ment. Theory and experiment are brought to bear on these phe- 
nomena. Dual and triple beam ion irradiations are carried out at the 
5 MV Van de Graaff - 0.4 MV Van de Graff Facility. Heavy ions 
(e.g., Ni, Fe, Ti, Al) are accelerated with the 5 MV Van de Graaff 
and light ions (He, D2, Hz) are accelerated with the 0.4 MV Van de 
Graaff. To make the depth of the light ion implantation span the 
region of radiation damage caused by the heavy ions the energy of 
the light ion is varied continuously by cycling the terminal voltage 
from 200 to 400 kV. 


3243 (COO—2218-185) Compact’ reversed-field pinch 
(CRFP) reactor design. Miley, G.H.; Nebel, R.A. (Illinois 
Univ., Urbana (USA). Fusion Studies Lab.). 1980. Contract 
AS02-76ET52040. 7p. (CONF-800950—10). NTIS, PC 
A02/MF AOl1. 

From 11. symposium on fusion technology; Oxford, UK (15 
Sep 1980). 

These results indicate that a CRFP operating in the range of 
100 MWe sheuld be feasible. While the large uspect ratio leads to a 
6.4-m major radius, the design still retains many attributes of con- 
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ventional compact tori, such as simplicity and ease of access. The 
relatively low Q/sub p/ with batch burns might be satifactory for a 
demonstration unit. However, to obtain power-plant “grade” Q/sub 
p/, either refueling (possibly by pellets) or larger size plasmas 
appear necessary. 


3244 (COO—2218-187) Nuclear elastic scattering ef- 
fects on fusion product transport in compact tori. DeVeaux, 
J.; Greenspan, E.; Miley, G.H. (Illinois Univ., Urbana 
(USA). Fusion Studies Lab.). 1980. Contract AS02- 
— 4p. (CONF-801107—23). NTIS, PC A02/MF 
AOl. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

This paper seeks to advance previous work including the ef- 
fects of nuclear elastic scattering (NES) on fusion-product trans- 
port. We have found that NES may dominate the slowing-down 
process for high-temperature, advance-fuel plasmas which burn 
Cat.D or D-*He. A modified version of the Monte Carlo fusion 
product transport code, MCFRM, was used to evaluate the effects 
of NES on discrete fusion-product orbits in the FRM. 


3245 (DOE/ER—0045/3) Alloy development for irra- 
diation performance. Quarterly progress report for period 
ending June 30, 1980. Ashdown, B.G. (ed.). (Oak Ridge Na- 
tional Lab., TN (USA)). Oct 1980. Contract W-7405-ENG- 
26. 359p. NTIS, PC Al6/MF AOl. 

This report is organized along topical lines in parallel to a 
Program Plan of the same title so that activities and accomplish- 
ments may be followed readily relative to that Program Plan. Thus, 
the work of a given laboratory may appear throughout the report. 
Chapters 1, 2, 8, and 9 review activities on analysis and evaluation, 
test methods development, status of irradiation experiments, and 
corrosion testing and hydrogen permeation studies, respectively. 
These activities relate to each of the alloy development paths. 
Chapters 3, 4, 5, 6, and 7 present the ongoing work on each alloy 
development path. The Table of Contents is annotated for the con- 
venience of the reader. 


3246 (DOE/ER—0073) Development and Technology 
Programs to address research and development needs of the 
Engineering Test Facility. (Department of Energy, Washing- 
ton, DC (USA). Office of Fusion Energy). Oct 1980. 84p. 
NTIS, PC A05/MF AOl1. 

The following topics are covered in this report: (1) toroidal 
field system, (2) induction and poloidal field coil systems, (3) neu- 
tral beam heating system, (4) rf heating, (5) mm wave rf plasma 
breakdown, (6) divertors/limiters, (7) fuel injection, (8) tritium 
system, (9) materials, (10) vacuum, (11) instrumentation and con- 
trol, (12) neutronics, (13) first wall, blanket and shield, (14) mainte- 
nance, and (15) environment and safety. (MOW) 


3247 (DOE/ER—0077) Office of Fusion Energy recom- 
mendations on the Elmo Bumpy Torus proof-of-principle ex- 
periment site selection. (Department of Energy, Washington, 
DC (USA). Office of Fusion Energy). 9 Sep 1980. 22p. 
NTIS, PC A02/MF AOl1. 

This report provies background information and rationale 
for the procedures used and decisions made up to this point. A 
brief history and technical description of the EBT concept are 
given. The OFE recommendations as to siting are included. 
(MOW) 


3248 (DOE/ER—0078) Report of the TMX-upgrade 
review panel. (Department of Energy, Washington, DC 
(USA). Office of Fusion Energy). May 1980. 17p. NTIS, 
PC A02/MF AOl. 

The history and background of the TBTM are reviewed. 
The findings and recommendations of the panel are included. 
(MOW) 


3249 (EGG-PHYS—5278) Preliminary activation calcu- 
lations for the PDX tokamak. Scott, A.J.; Nigg, D.W.; Judd, 
J.L.; Bohn, T.S. (Idaho National Engineering Lab., Idaho 
Falls (USA)). Oct 1980. Contract AC07-761D01570. 174p. 
NTIS, PC A08/MF A011. 
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Activation dose rates have been computed for the Poloidal 
Divertor Experiment Tokamak at the Princeton Plasma Physics 
Laboratory. Dose rates were computed in one-dimensional (cylin- 
drical) geometry using the ANISN S/sub n/ transport theory code 
and the DKR radioactivity code. The EPR (DLC37F) 121-group 
coupled neutron-gamma cross section library was used with 
ANISN. For DKR, the 46-group neutron library of DCDLIB was 
employed. Dose rates were calculated for 1 minute, 1 hour, 6 
hours, 24 hours, 1 week, and 1 month following a single pulse 
yielding 10'° neutrons and for 2 hypothetical pulsing sequences. 
First, it was assumed that 10 pulses were conducted each day (1 
hour apart) for 5 days. Second, it was assumed that 100 pulses were 
conducted each day (6 minutes apart) for 5 days. It was found that 
5®Mn and ®Cu are the main contributors to the dose at short time 
periods after shutdown, while, for long time periods, **Co and *'Cr 
predominate. The maximum dose occurs inside the vacuum vessel. 
At | minute after 500 pulses, the dose rate computed was 0.40 rem/ 
hr. After 6 hours and 1 week following 500 pulses, the dose decays 
to 0.27 rem/hr and 9.3 x 10°° rem/hr respectively. 


3250 (GA-A—14885) Doublet III neutral beam adminis- 
trative plan. (General Atomic Co., San Diego, CA (USA)). 
Apr 1978. Contract AT03-76ET51011. 86p. NTIS, PC A05/ 
MF AOl. 

This Administrative Plan establishes the framework, organi- 
zation and methods for integrating a number of diverse system re- 
quirements. Essential to the integration process is the establishment 
of concise communication between program participants. Single- 
point contacts have been designated at GAC, DOE/ETM and 
DOE/SAN so that all official correspondence is routed through 
one individual at each management control point. 


3251 (GA-A—16032) Reconfiguration of Doublet III to 
facilitate a reactor simulation experiment, Rawls, J.M. (Gen- 
eral Atomic Co., San Diego, CA (USA)). Aug 1980. Con- 
tract AT03-76ETS1011. 13p. (CONF-800950—13). NTIS, 
PC A02/MF AOl1. 

From 11. symposium on fusion technology; Oxford, UK (15 
Sep 1980). 

A design is presented for a large, dee-shaped vacuum vessel 
to replace the present vessel in the Doublet III facility. By virtue of 
the choice of device parameters, it will be possible to accurately 
model the startup scenarios presently envisioned for the first gen- 
eration of ignition tokamaks. The devise will also serve as a flexible 
test bed for the exploration with reactor-like plasmas. 


3252 Neutronic studies of a **U fusion breeder. 
Hansen, L.F.; Maniscalco, J.A. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). pp 772-777 of Compte 
rendu d’une conference internationale sur la physique neu- 
tronique et les donnees nucleaires pour les reacteurs et 
autres applications. Harwell, 25-29 Sep 1978. Paris, France; 
OECD (1978). 

From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

Neutronic calculations have been carried out to design a 
laser fusion driven hybrid blanket which maximizes 7*U produc- 
tion per unit of thermal energy (> =1 kg/MW-year) with accept- 
able fusion energy multiplication (approximately 4). Two hybrid 
blankets, a thorium and a uranium-thorium blanket, are discussed in 
detail and their performance is evaluated by incorporating them 
into an existing hybrid design (the LLL/Bechtel design). The per- 
formance of these two blankets is discussed in terms of their energy 
multiplication, tritium breeding and fissile fuel production. The neu- 
tronic calculations have been done for two neutron libraries, the 
ENDF/B-IV and the ENDL with differences no larger than 10% 
in the results. An estimate is given of the number of equivalent 
thermal power fission reactors (LWR, HWR, SSCR and HTGR) 
that these fusion breeders can fuel. 


3253 (LA-UR—80-2790) Update on the Tritium Systems 
Test Assembly (TSTA). Anderson, J.L.; Coffin, D.O. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W- 
7405-ENG-36. 6p. (CONF-801011—47). NTIS, PC A02/ 
MF AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 





70 FUSION ENERGY 
7002 Fusion Power Piant Technology 


In January 1977 the Los Alamos Scientific Laboratory start- 
ed designing the Tritium Systems Test Assembly (TSTA) to sup- 
port the national fusion energy program. We have now designed all 
the necessary systems and are proceeding with the fabrication and 
installation of equipment at the TSTA facility. TSTA will be capa- 
ble of processing fusion-reactor quantities of DT gas by early 1982. 
Units which we have already built and installed include the build- 
ing utilities and ventilation, the Emergency Tritium Cleanup (ETC) 
and Tritium Waste Treatment (TWT) modules, and the cryogenic 
Isotope Separation System (ISS). We have contracted for the out- 
side fabrication of a DT Fuel Clean-Up (FCU) package to be in- 
stalled in 1981. We are now assembling on site the plasma chamber 
evacuation (VAC) and DT gas Transfer Pumping (TPU) modules 
and the computer-based Master Data Acquisition and Control 
(MDAC) system. 


3254 (LA-UR—80-2859) Development of tritium tech- 
nology for the United States magnetic fusion energy program. 
Anderson, J.L.; Wilkes, W.R. (Los Alamos Scientific Lab., 
NM (USA); Mound Lab., Miamisbur re OH (USA)). 1980. 
Contract W-7405-ENG- 36. 8p. (CONF-801011—57). NTIS, 
PC A02/MF AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

Tritium technology development for the DOE fusion pro- 
gram is taking place principally at three laboratories, Mound Facili- 
ty, Argonne National Laboratory and the Los Alamos Scientific 
Laboratory. This paper will review the major aspects of each of 
the three programs and look at aspects of the tritium technology 
being developed at other laboratories within the United States. 
Facilities and experiments to be discussed include the Tritium Ef- 
fluent Control Laboratory and the Tritium Storage and Delivery 
System for the Tokamak Fusion Test Reactor at Mound Facility; 
the Lithium Processing Test Loop and the solid breeder blanket 
studies at Argonne; and the Tritium Systems Test Assembly at Los 
Alamos. 


3255 (LA-UR—80-2884) Protection circuits for super- 
conducting magnets. Parsons, W.M.; Wood, R.J. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W- 
7405-ENG-36. 4p. (CONF-801011—50). NTIS, PC A02/ 
MF AO. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

As the technology of controlled nuclear fusion progresses, 
plans for new experimental reactors include much longer duty 
cycles than those of earlier experiments. Many of the magnet sys- 
tems for these reactors must be superconducting due to the pro- 
longed or continuous high current levels required. The large initial 
investment of a superconducting magnet system justifies a protec- 
tive dump circuit. This circuit must operate if the magnet goes 
normal or in the event of failure of some of the critical auxiliary 
equipment. This paper examines two applications of superconduct- 
ing magnet protection for fusion experiments. A novel dc interrupt- 
er being developed especially for this purpose is also discussed. 


3256 (LA-UR—80-2885) Environmental and safety enve- 
lope analysis for inertial fusion applications. Freiwald, J.G.; 
Pendergrass, J.H.; Frank, T.G. (Los Alamos Scientific Lab., 
NM (USA)). 1980. Contract W-7405-ENG-36. 8p. (CONF- 
801011—51). NTIS, PC A02/MF AO1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

This paper describes an envelope analysis concept and a ge- 
neric process flow model which together can be used to identify 
and isolate plant functions and provide for detailed mass- and 
energy-balance bookkeeping for environmental and safety studies. 
Los Alamos Scientific Laboratory's (LASL) two laser fusion power 
plant concepts were analyzed with this approach. Samples of the 
detailed tables of material flow rates into and out of an envelope 
are presented in this paper. The tritium and lithium inventories and 
air activation were identified as having important potential environ- 
mental problems and safety risks. 
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3257 (LA-UR—80-2891) Modified wetted-wall inertial 
fusion reactor concept. Pendergrass, J.H.; Frank, T.G.; Bo- 
hachevsky, I.0. (Los Alamos Scientific Lab., NM (USA)). 
1980. Contract W-7405-ENG-36. 1980p. (CONF-801011— 
54). NTIS, PC A04/MF AOl1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

Limitations on reactor pulse repetition rate and uncertainties 
with respect to assurance of first wall protection in LASL wetted- 
wall inertial fusion reactor concepts, in which restoration of cavity 
conditions to those required for acceptable driver energy pulse 
transmission following pellet microexplosion is accomplished by ex- 
haust of ablated liquid metal through nozzles and protective films 
are formed by forcing liquid metal through porous first walls, can 
be circumvented through alternative methods of cavity clearing 
and protective film formation. Exploratory analyses indicate that 
our modified wetted-wall concept, in which protective liquid metal 
films are injected directly onto cavity walls through slit nozzles to 
ensure first wall protection and are held there by centrifugal forces 
and cavity clearing occurs by condensation of vapor on film liquid 
not ablated as a result of pellet x ray and debris ion energy deposi- 
tion, can be operated at substantially higher repetition rates. The 
new mode of operation appears to be attractive for heavy ion 
fusion, for which constraints on cavity design options may be more 
severe, as well as laser fusion. Numerical results of the exploratory 
analyses, plus discussion of aspects of the new concept requiring 
further work, are presented. 


3258 (LA-UR—80-2904) Design of a superconducting 20 
MJ induction heating coil. Singh, S.K.; Ibrahim, E.A.; Ga- 
berson, P.C.; Eckels, P.W.; Jarabak, A.J.; Rogers, J.D.; 
Thullen, P.; Walker, M.S. (Los Alamos Scientific Lab., NM 
(USA)). 1980. Contract W-7405-ENG-36. 8p. (CONF- 
800980—27). NTIS, PC A02/MF AOl. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

A pancake-wound, low-loss, superconducting, induction- 
heating coil has been designed to demonstrate the feasibility of su- 
perconducting polaidal system for the Tokamak reactors, to pro- 
vide confidence in application of superconductivity to actual reac- 
tors, and to provide the opportunity to solve specific engineering 
problems to support the fusion pulsed coil program. the coil is de- 
signed to store 20 MJ at 50 kA. The superconductor material is 
NbTi for a 7.5 tesla maximum field. The coil is designed to survive 
at least 100,000 cycles of full bipolar half cycle sinusoidal operation 
from +7.5 tesla to -7.5 telsa fields in one second. The coil is natural 
convection immersion-cooled at 4.5°K in liquid helium bath. The 
design demonstrates confidence in an advanced design, low-loss, 
cryostable conductor, along with safety, reliability and the operat- 
ing life of the coil of more than 190,000 cycles. 


3259 (LA-UR—80-2907) Status of laser drivers for iner- 
tial confinement fusion. Stark, E.E. Jr. (Los Alamos Scientif- 
ic Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 16p. 
(CONF-801011—61). NTIS, PC A02/MF AOI. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The requirements and primary tradeoffs on laser drivers for 
ICF are discussed. The status of drivers, technology requirements 
and projections of future are discussed. 


3260 (LA-UR—80-2920) Review of alternative concepts 
for magnetic fusion. Krakowski, R.A.; Miller, R.L.; Hagen- 
son, R.L. (Los Alamos Scientific Lab., NM (USA)). 1980. 
Contract W-7405-ENG-36. 19p. (CONF-801011—62). 
NTIS, PC A02/MF AOl1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

Although the Tokamak represents the mainstay of the 
world’s quest for magnetic fusion power, with the tandem mirror 
serving as a primary backup concept in the US fusion program, a 
wide range of alternative fusion concepts (AFC's) have been and 
are being pursued. This review presents a summary of past and 
present reactor projections of a majority of AFC's. Whenever pos- 
sible, quantitative results are given. 
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3261 (LA-UR—80-2921) Compact-toroid fusion reactor 
based on the field-reversed theta pinch: reactor scaling and 
optimization for CTOR. Hagenson, R.L.; Krakowski, R.A. 
(Los Alamos Scientific Lab., NM (USA)). 1980. Contract 
W-7405-ENG-36. 12p. (CONF-801011—49). NTIS, P 
A02/MF AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

Early scoping studies based on approximate, analytic models 
have been extended on the basis of a dynamic plasma model and an 
overall systems approach to examine a Compact Toroid (CT) reac- 
tor embodiment that uses a Field-Reversed Theta Pinch as a plasma 
source. The field-reversed plasmoid would be formed and compres- 
sionally heated to ignition prior to injection into and translation 
through a linear burn chamber, thereby removing the high-technol- 
ogy plasmoid source from the hostile reactor environment. Stabili- 
zation of the field-reversed plasmoid would be provided by a pas- 
sive conduction shell located outside the high-temperature blanket 
but within the low-field superconducting magnets and associated 
radiation shielding. On the basis of this batch-burn but thermally 
Steady-state approach a reactor concept emerges with a length 
below ~ 40 m that generates 300 to 400 MWe of net electrical 
power with a recirculating power fraction less than 0.15. 


3262 (LA-UR—80-2926) Nucleonic analysis of a pre- 


liminary design for the ETF neutral-beam-injector duct 
shielding. Urban, W.T.; Seed, T.J.; Dudziak, DJ. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W- 
7405-ENG-36. 10p. (CONF-801011—59). NTIS, PC A02/ 
MF AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

A nucleonic analysis of the Engineering Test Facility Neu- 
tral-Beam-Injector duct shielding has been made using a hybrid 
Monte Carlo/discrete-ordinates method. This method used Monte 
Carlo to determine internal and external boundary surface sources 
for a subsequent discrete-ordinates calculation of the neutron and 
gamma-ray transport through the shield. The analysis also included 
determination of the energy and angular distribution of neutrons 
and gamma rays entering the duct from the torus plasma chamber. 
Confidence in the hybrid method and the results obtained were 
provided through a comparison with three-dimensional Monte 
Carlo results. 


3263 (LA-UR—80-2927) Review of new developments in 
fusion reactor nucleonics. Dudziak, D.J.; Young, P.G. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W- 
7405-ENG-36. 12p. (CONF-801011—58). NTIS, PC A02/ 
MF AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

A review is presented of recent developments in nuclear 
data, computational methods, and computer codes, especially as 
pertains to fusion reactor nucleonics. Important nuclear data meas- 
urements, evaluations, nuclear model codes and processing codes 
are discussed. Progress in solution acceleration and deterministic 
streaming methods for discrete-ordinates codes is covered, along 
with comments on recent Monte Carlo developments. Finally, sen- 
sitivity and uncertainty analysis methods are reviewed. 


3264 (LA-UR—86-2928) Comparison of calculational 
methods for EBT reactor nucleonics. Henninger, R.J.; Seed, 
T.J.; Soran, P.D.; Dudziak, D.J. (Los Alamos Scientific 
Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 1 Ip. 
(CONF-801011—48). NTIS, PC A02/MF AO1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

Nucleonic calculations for a preliminary conceptual design 
of the first wall/blanket/shield/coil assembly for an EBT reactor 
are described. Two-dimensional Monte Carlo, and one- and two-di- 
mensional discrete-ordinates calculations are compared. Good 
agreement for the calculated values of tritium breeding and nuclear 
heating is seen. We find that the three methods are all useful and 
complementary as a design of this type evolves. 
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3265 (LA-UR—80-3071) Assessment of the slowly-im- 
ploding liner (LINUS) fusion reactor concept. Miller, R.L.; 
Krakowski, R.A. (Los Alamos Scientific Lab., NM (USA)). 
1980. Contract W-7405-ENG-36. 10p. (CONF-801011—S55). 
NTIS, PC A02/MF AO1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

Prospects for the slowly-imploding liner (LINUS) fusion re- 
actor concept are reviewed. The concept envisages the nondestruc- 
tive, repetitive and reversible implosion of a liquid-metal cylindrical 
annulus (liner) onto field-reversed DT plasmoids. Adiabatic heating 
of the plasmoid to ignition at ultra-high magnetic fields results in a 
compact, high power density fusion reactor with unique solutions 
to several technological problems and potentially favorable eco- 
nomics. 


3266 (LA-UR—80-3138) FMIT - the fusion materials ir- 
radiation test facility. Liska, D.J. (Los Alamos Scientific 
Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 4p. 
(CONF-801111—12). NTIS, PC A02/MF AOI. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

A joint effort by the Hanford Engineering Development 
Laboratory (HEDL) and Los Alamos Scientific Laboratory 
(LASL) has produced a preliminary design for a Fusion Materials 
Irradiation Test Facility (FMIT) that uses a high-power linear ac- 
celerator to fire a deuteron beam into a high-speed jet of molten 
lithium. The result is a continuous energy spectrum of neutrons 
with a 14-MeV average energy which can irradiate material sam- 
ples to projected end-of-life levels in about 3 years, with a total ac- 
cumulated fluence of 107! to 1077 n/cm? 


3267 (LBL—11432) Advanced neutral-beam technology. 
Berkner, K.H. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Sep 1980. Contract W-7405-ENG-48. 
16p. (CONF-800932—6). NTIS, PC A02/MF AOl. 

From 2. joint Grenoble-Varenna international symposium on 
heating in toroidal plasmas; Como, Italy (3 Sep 1980). 

Extensive development will be required to achieve the 50- to 
75-MW, 175- to 200-keV, 5- to 10-sec pulses of deuterium atoms en- 
visioned for ETF and INTOR. Multi-megawatt injector systems are 
large (and expansive); they consist of large vacuum tanks with 
many square meters of cryogenic pumping panels, beam dumps ca- 
pable of dissipating several megawatts of un-neutralized beam, 
bending magnets, electrical power systems capable of fast turnoff 
with low (capacity) stored energy, and, of course, the injector mod- 
ules (ion sources and accelerators). The technology requirements 
associated with these components are described. 


3268 (MLM—2777(OP)) TSDS, the tritium storage and 
delivery system for TFTR. Wilkes, W.R.; Watkins, R.A.; 
Gill, J.T. (Mound Lab., Miamisburg, OH (USA)). 1980. 
Contract AC04-76DP00053. 12p. (CONF-801011—63). 
NTIS, PC A02/MF AOl. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

A Tritium Storage and Delivery System (TSDS) has been 
constructed which will provide a safe, reliable source of high 
purity tritium fuel for the Tokamak Fusion Test Reactor. Some 
novel approaches to gas handling are incorporated in the TSDS to 
ensure that it meets the stringent standards required of it. Testing of 
TSDS has begun, and preliminary indications are that the analytical 
system and the injection valves will perform as required. Techni- 
cians are being trained to operate TSDS competently and safely 
after it is installed at TFTR. 


3269 (ORNL/TM—7136) One-dimensional gamma ray 
and photoneutron shielding calculations for the EBT-P. Lillie, 
R.A.; Gabriel, T.A.; Bishop, B.L.; Baker, V.C. (Oak Ridge 
National Lab., TN (USA)). Nov 1980. Contract W-7405- 
ENG-26. 36p. NTIS, PC A03/MF AO1. 

One-dimensional radiation transport calculations have been 
performed to obtain estimates of the nuclear heat loads and biologi- 
cal dose rates due to bremsstrahlung gamma rays and photoneu- 
trons in the EBT-P. The bremsstrahlung gamma rays arise because 
of electron impingement upon the magnetic coil assemblies and 
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these gamma rays in turn produce photoneutrons through interac- 
tions in the high Z shielding materials. For a 1 MW electron power 
loss, 7°°U and tungsten coil shield thicknesses of approximately 22.5 
and 27.3 mm, respectively, were found sufficient to limit the nucle- 
ar heat load on a single superconducting coil to 10 watts. The esti- 
mated lead and concrete primary shield thicknesses required to 
reduce the biological dose rate due to bremsstrahlung gamma rays 
were calculated to be 0.318 and 1.92m, respectively. However, be- 
cause of photoneutron production, lead by itself was not found to 
be an acceptable biological shield. 


3270 (ORNL/TM—7464) EBT data acquisition and 
analysis system. Burris, R.D.; Greenwood, D.E.; Stanton, 
J.S.; Geoffroy, K.A. (Oak Ridge National Lab., TN 
(USA)). Oct 1980. Contract W-7405-ENG-26. 3lp. NTIS, 
PC A03/MF AOl. 

This document describes the design and implementation of a 
data acquisition and analysis system for the EBT fusion experiment. 
The system includes data acquisition on five computers, automatic 
transmission of that data to a large, central data base, and a power- 
ful data retrieval system. The system is flexible and easy to use, and 
it provides a fully documented record of the experiments. 


3271 (PNL—3182) Fusion fuel cycle: material require- 
ments and potential effluents. Teofilo, V.L.; Bickford, W.E.; 
Long, L.W.; Price, B.A.; Mellinger, P.J.; Willingham, C.E.; 
Young, J.K. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Oct 1980. Contract AC06-76RL01830. 176p. 
NTIS, PC A09/MF AOI. 

Environmental effluents that may be associated with the 
fusion fuel cycle are identified. Existing standards for controlling 
their release are summarized and anticipated regulatory changes are 
identified. The ability of existing and planned environmental con- 
trol technology to limit effluent releases to acceptable levels is eval- 
uated. Reference tokamak fusion system concepts are described and 
the principal materials required of the associated fuel cycle are ana- 
lyzed. These materials include the fusion fuels deuterium and tri- 
tium; helium, which is used as a coolant for both the blanket and 
superconducting magnets; lithium and beryllium used in the blan- 
ket, and niobium used in the magnets. The chemical and physical 
processes used to prepare these materials are also described. 


3272 (PPPL—1700) TORFA - toroidal reactor for 
fusion applications. Jassby, D.L. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Sep 1980. Contract AM02- 
76CH03073. 67p. NTIS, PC A04/MF AO1. 

The near-term goal of the US controlled fusion program 
should be the development, for practical applications, of an intense, 
quasi-steady, reliable 14-MeV neutron source with an electrical uti- 
lization efficiency at least 10 times larger than the value character- 
izing beam/solid-target neutron generators. This report outlines a 
method for implementing that goal, based on tokamak fusion reac- 
tors featuring resistive toroidal-field coils designed for ease of de- 
mountability. 


3273 (PPPL—1711) Nuclear radiation analysis for 
TFTR. Ku, L.P. (Princeton Univ., NJ (USA). Plasma Phys- 
ics Lab.). Sep 1980. Contract AM02-76CH03073. 224p. 
NTIS, PC Al0/MF AOl. 

A multi-dimensional analysis of the radiation problems was 
performed for TFTR using the system established at PPPL. Simple, 
clean geometries were first used to establish the expected reference 
level. Different calculational models were compared. The charac- 
teristics of streaming and activation were then studied. It is shown 
that the objectives set forth for the TFTR shielding design are not 
entirely satisfied, based on our calculation. Using the results of this 
study as a baseline, a review of the shielding for TFTR and its up- 
grade, TFM, has been initiated with the objective of a shielding 
design modified to satisfy both modes of operation. 


3274 (SAND—80-1189C) Data handling facility for the 
Sandia Particle Beam Fusion Accelerator. Boyer, W.B.; 
Neau, E.L. (Sandia National Labs., Albuquerque, NM 
(USA)). 1980. Contract AC04-76DP00789. 12p. (CONF- 
801103—7). NTIS, PC A02/MF AOl1. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 
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This paper describes an on-line data handling facility for 
Sandia's Particle Beam Fusion Accelerator, PBFA-I, and the up- 
grade prototype machine Supermite. These accelerators are used 
for research on inertial confinement fusion (ICF) using particle 
beams. The main objectives in designing the data acquisition system 
were: (1) process both experiment and machine performance diag- 
nostic signals, (2) record high signal-to-noise ratio, wideband wave- 
forms in a severe EMP environment, (3) support multiple users re- 
cording and analyzing data simultaneously, and (4) provide fast tur- 
naround for experimental results. Commercially available equip- 
ment is used wherever possible. However, several special purpose 
devices were developed. This data handling facility is a significant 
upgrade of an existing system that supports other Sandia particle 
beam fusion research accelerators. 


3275 (SAND—80-1543C) Hydrogen in fusion first wall 
surfaces. Doyle, B.L.; Brice, D.K.; Wampler, W.R. (Sandia 
National Labs., Albuquerque, NM (USA)). 1980. Contract 
AC04-76DP00789. 4p. (CONF-801111—20). NTIS, PC 
A02/MF AO1. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

The concentration at which deuterium implanted into the 
material B, C, Si, TiC, TiBz, BsC, and VBz saturates has been meas- 
ured using nuclear microanalysis. The local mixing model for H 
saturation and isotopic replacement agree well with these data and 
yield H saturation concentrations close to .5 H/host atom ratio for 
the elemental samples and lower concentrations for the compounds. 
The local mixing model has also been used to model tritium buildup 
and isotope exchange in proposed first-wall materials for magnetic 
confinement fusion reactors. Two statistical models are introduced 
to discuss the buildup to saturation. 


3276 (SAND—80-2425C) Light ion driven inertial fusion 
reactor concepts. Cook, D.L.; Sweeney, M.A.; Buttram, 
M.T.; Prestwich, K.R.; Moses, G.A.; peterson, R.R.; Lovell, 
E.G.; Englestad, R.L. (Sandia National Labs., Albuquerque, 
NM (USA)). 1980. Contract AC04-76DP00789. 9p. (CONF- 
801011—19). NTIS, PC A02/MF AOI. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The possibility of designing fusion reactor systems using in- 
tense beams of light ions has been investigated. concepts for beam 
production, transport, and focusing on target have been analyzed in 
light of more conservative target performance estimates. Analyses 
of the major criteria which govern the design of the beam-target- 
cavity tried indicate the feasibility of designing power systems at 
the few hundred megawatt (electric) level. This paper discusses 
light ion fusion reactor (LIFR) concepts and presents an assessment 
of the design limitations through quantitative examples. 


3277 (SAND—80-2432C) Drivers for light ion fusion. 
VanDenvender, J.P. (Sandia National Labs., Albuquerque, 
NM (USA)). 1980. Contract AC04-76DP00789. 12p. 
(CONF-801011—20). NTIS, PC A02/MF AO1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The light ion approach to inertial confinement fusion re- 
quires the production of 10° to 10'* watt and 10® to 107 joule 
pulses. The accelerator technology developed in the particle beam 
fusion program is capable of fulfilling these requirements. 


3278 (SAND—80-2436C) Light ion beams as a potential 
ICF ignition source and requirements for reactor application. 
Yonas, G. (Sandia National Labs., Albuquerque, NM 
(USA)). 1980. Contract AC04-76DP00789. 7p. (CONF- 
801011—35). NTIS, PC A02/MF AO1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

A brief review of the ICF ion beam program is given. The 
present status of target and driver research is covered in particular. 
(MOW) 
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3279 (SAND—80-8046) Catalytic oxidation efficiencies 
for tritium and tritiated methane in a mature, industrial-scale 
decontamination system. Mintz, J.M.; Gildea, P.D. (Sandia 
National Labs., Livermore, CA (USA)). Oct 1980. Contract 
AC04-76DP00789. 22p. NTIS, PC A02/MF AOl1. 

Almost all tritium decontamination systems proposed for 
fusion facilities employ catalytic oxidation to water, followed by 
drying, to remove tritium and tritiated hydrocarbons from gas 
streams. One such large-scale system, the gas purification system 
(GPS), has been operating in the Tritium Research Laboratory 
(TRL) at Sandia National Laboratories, Livermore, CA, since Oc- 
tober 1977. A series of experiments have recently been conducted 
there to assess the current operating characteristics of the GPS 
catalyst. The experiments used tritium and tritiated methane and 
covered a range of temperatures, flow rates, and concentration 
levels. When contrasted with 1977 data, the results indicate that no 
measurable degradation of catalyst function had occurred. Howev- 
er, some reduction in active metal surface area, as indicated by 
B.E.T. surface area measurements (~ 100 — 90 m?/g) and AES 
scans (~ 1.4 —- 0.9 at% Pt), had occurred. Kinetic rate coefficients 
were also derived and a rough temperature dependence obtained. 


3280 (SLAC-PUB—2611) Up/down fusion and fission. 
Hall, F.F. (Stanford Linear Accelerator Center, CA 
(USA)). Sep 1980. Contract AC03-76SF00515. 4p. (CONF- 
801210—2). NTIS, PC A02/MF AOl. 

From 3. Miami international conference on alternative 
sources; Miami Beach, FL, USA (15 Dec 1980). 

A brief review of the technology of fusion and fission pro- 
grams is given. Some of the problems associated with each are de- 
scribed. Some recommendations for the programs are included. 
(MOW) 


3281 (UCID—18742) Evaluation of a relativistic elec- 
tron ring system as a plasma target for buildup of compact- 
toroid configurations. Condit, W.C. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 26 Jun 1980. Con- 
tract W-7405-ENG-48. 20p. (CONF-8006129—1). NTIS, PC 


A02/MF AOl1. 

From Workshop on particle beams/compact toroids; Ger- 
mantown, MD, USA (26 Jun 1980). 

A review of the idea of using plasma-loaded electron rings 
as buildup targets for future compact-toroid machines is presented. 
Present experiments at Cornell University and Nagoya University 
are analyzed, and the need for auxiliary heating to reach interesting 
temperatures is described. Consideration of the effect of two-stream 
instability, toroidal field, and plasma containment are discussed. 


3282 (UCRL—83478) Nova: the laser fusion breakeven 
experiment. Godwin, R.O.; Glaze, J.A.; Hagen, W.F.; Holz- 
richter, J.F.; Simmons, W.W.; Trenholme, J.B. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 23 
Oct 1979. Contract W-7405-ENG-48. 10p. (CONF-791047— 
5). NTIS, PC A02/MF AO1. 

From 11. annual electro optics/laser conference and exposi- 
tion; Anaheim, CA, USA (23 Oct 1979). 

A new laboratory building is being constructed adjacent to 
the Shiva laser to house the Phase I $137M ten-beam Nova laser 
and a target chamber designed for twenty beams. The first ten 
beams will be operational in early 1980. Following Phase I, it is 
planned that the Shiva laser will be shut down and upgraded into 
ten Nova laser beams. These beams will then be combined with 
Nova Phase I beams to provide the full twenty beams having a 
minimum output energy of 300 kJ in a 3 nc pulse, or a power capa- 
bility of 300 terawatts (10'? watts) in a 100 ps pulse. This paper will 
describe the Phase I engineering project. 


3283 (UCRL—84106(Rev.1)) Materials considerations 
for the coupling of thermochemical hydrogen cycles to tandem 
mirror reactors. Krikorian, O.H. (California Univ., Liver- 
more (USA). Lawrence Livermore National Lab.). 10 Oct 
1980. Contract W-7405-ENG-48. 9p. (CONF-801011— 
56(Rev.1)). NTIS, PC A02/MF AOl1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

Candidate materials are discussed and initial choices made 
for the critical elements in a liquid Li-Na Cauldron Tandem Mirror 
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blanket and the General Atomic Sulfur-lodine Cycle for thermo- 
chemical hydrogen production. V and Ti alloys provide low neu- 
tron activation, good radiation damage resistance, and good chemi- 
cal compatibility for the Cauldron design. Aluminide coated In- 
800H and siliconized SiC are materials choices for heat exchanger 
components in the thermochemical cycle interface. 


3284 (UCRL—84248) Parametric systems analysis for 
tandem mirror hybrids. Lee, J.D.; Chapin, D.L.; Chi, J.W.H. 
(California Univ., Livermore (USA). Lawrence Livermore 
National Lab.). Sep 1980. Contract W-7405-ENG-48. 1 Ip. 
(CONF-801011—39). NTIS, PC A02/MF AO1. 

From 4. ANS topical meeting on the technology of con- 
trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

Fusion fission systems, consisting of fissile producing fusion 
hybrids combining a tandem mirror fusion driver with various blan- 
ket types and net fissile consuming LWR’s, have been modeled and 
analyzed parametrically. Analysis to date indicates that hybrids can 
be competitive with mined uranium when U3QOs cost is about 100 $/ 
Ib., adding less than 25% to present day cost of power from 
LWR'’s. Of the three blanket types considered, uranium fast fission 
(UFF), thorium fast fission (ThFF), and thorium fission supressed 
(ThFS), the ThFS blanket has a modest economic advantage under 
most conditions but has higher support ratios and potential safety 
advantages under all conditions. 


3285 (UCRL—84336) Profile modification and hot elec- 
tron temperature from resonant absorption at modest intensi- 
ty. Albritton, J.R.; Langdon, A.B. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 13 Oct 1980. 
Contract W-7405-ENG-48. 17p. (CONF-801119—1). NTIS, 
PC A02/MF AOI. 

From 22. annual meeting of the division of plasma physics of 
the APS; San Diego, CA, USA (10 Nov 1980). 

Resonant absorption is investigated in expanding plasmas. 
The momentum deposition associated with the ejection of hot elec- 
trons toward low density via wavebreaking readily exceeds that of 
the incident laser radiation and results in significant modification of 
the density profile at critical. New scaling of hot electron tempera- 
ture with laser and plasma parameters is presented. 


3286 (UCRL—84518) Design of tandem mirror reactors 
with thermal barriers. Carlson, G.A. (California Univ., 
Livermore (USA). Lawrence Livermore National Lab.). 
1980. Contract W-7405-ENG-48. 1lp. (CONF-801011—18). 
NTIS, PC A02/MF AOl1. 

From 4. ANS topical meeting on the technology of con- 


trolled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

End-plug technologies for tandem mirror reactors include 
high-field superconducting magnets, neutral beam injectors, and 
gyrotrons for electron cyclotron resonant heating (ECRH). In addi- 
tion to their normal use for sustenance of the end-plug plasmas, 
neutral beam injectors are used for “pumping” trapped ions from 
the thermal barrier regions by charge exchange. An extra function 
of the axially directed pump beams is the removal of thermalized 
alpha particles from the reactor. The principles of tandem mirror 
operation with thermal barriers will be demonstrated in the upgrade 
of the Tandem Mirror Experiment (TMX-U) in 1981 and the 
tandem configuration of the Mirror fusion Test Facility (MFTF-B) 
in 1984. 


3287 (UCRL—84574) Fusion reactor nucleonics: status 
and needs. Lee, J.D.; Engholm, B.A.; Dudziak, D.J.; Haight, 
R.C. (California Univ., Livermore (USA). Lawrence Liver- 
more National Lab.). 1980. Contract W-7405-ENG-48. 15p. 
(CONF-801011—38). ITIS, PC A02/MF AO1. 

From 4. ANS topical meeting on the technology of con- 
troiled nuclear fusion; King of Prussia, PA, USA (14 Oct 1980). 

The national fusion technology effort has made a good start 
at addressing the basic nucleonics issues, but only a start. No funda- 
mental nucleonics issues are seen as insurmountable barriers to the 
development of commercial fusion power. To date the fusion nu- 
cleonics effort has relied almost exclusively on other programs for 
nuclear data and codes. But as we progress through and beyond 
ETF type design studies the fusion program will need to support a 
broad based nucleonics effort including code development, sensitiv- 
ity studies, integral experiments, data acquisition etc. It is clear that 
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nucleonics issues are extremely important to fusion development 
and that we have only scratched the surface. 


3288 (UCRL—84925) Vacuum analysis and design for 
the MFTF-B Tandem Magnetic Fusion Experiment. Pit- 
tenger, L.C.; Bulmer, R.H.; Lane, M.A.; Margolies, D.S.; 
Valby, L.E.; Vepa, K. (California Univ., Livermore (USA). 
Lawrence Livermore National Lab.). 13 Oct 1980. Contract 
W-7405-ENG-48. 22p. (CONF-801037—22). NTIS, PC 
A02/MF AOl1. 

From American Vacuum Society conference; Detroit, MI, 
USA (13 Oct 1980). 

Three vacuum vessels comprise the vacuum envelope of 
MFTF-B. The design specifications are given for each. (MOW) 


3289 (UCRL—85009) Electric arc radius and character- 
istics. Fang, T.M. (California Univ., Livermore (USA). 
Lawrence Livermore National Lab.). 30 Sep 1980. Contract 
W-7405-ENG-48. 25p. (CONF-8010112—1). NTIS, PC 
A02/MF AOl1. 

From 33. gaseous electronics conference; Norman, OK, 
USA (7 Oct 1980). 

The heat transfer equation of an arc discharge has been 
solved. The arc is assumed to be a cylinder with negligible axial 
variation and the dominant heat transfer process is conduction radi- 
ally inside the column and radiation/convection at the outside edge. 
The symmetric consideration allows a simple one-dimensional for- 
mulation. By taking into account proper variation of the electrical 
conductivity as function of temperature, the heat balance equation 
has been solved analytically. The radius of the arc and its current- 
field characteristics have also been obtained. The conventional re- 
sults that E ~ 1° 5% and R ~ I° 7® with E being the applied 
field, I the current, and R the radius of the cylindrical arc, have 
been proved to be simply limiting cases of our more general char- 
acteristics. The results can be applied quite widely including, 
among others, the neutral beam injection project in nuclear fusion 
and MHD energy conversion. 


3290 (UCRL—85043) Picosecond x-ray measurements 
from 100 eV to 30 keV. Attwood, D.T.; Kauffman, R.L.; 
Stradling, G.L. (California Univ., Livermore (USA). Law- 
rence Livermore National Lab.). 15 Oct 1980. Contract W- 
7405-ENG-48. 50p. (CONF-801094—1). NTIS, PC A03/ 
MF AOI. 

From 14. international congress on high speed photography 
and photonics; Moscow, USSR (19 Oct 1980). 

Picosecond x-ray measurements relevant to the Livermore 
Laser Fusion Program are reviewed. Resolved to 15 picoseconds, 
streak camera detection capabilities extend from 100 eV to higher 
than 30 keV, with synchronous capabilities in the visible, near in- 
frared, and ultraviolet. Capabilities include automated data retrieval 
using charge coupled devices (CCD’s), absolute x-ray intensity 
levels, novel cathodes, x-ray mirror/reflector combinations, and a 
variety of x-ray imaging devices. 


3291 Monte Carlo hybrid modeling of electron transport 
in laser produced plasmas. Mason, R.J. (Los Alamos Scien- 
tific Laboratory, University of California, Los Alamos, New 
Mexico 87545). Phys. Fluids; 23: No. 11, 2204-2215(Nov 
1980). 

A new Monte Carlo hybrid scheme for the transport of elec- 
trons in laser produced plamas is described in detail. Comparison is 
made with alternate schemes. The hot electrons are followed as 
collisional particles-in-cell. The cold electrons are a donor-cell 
fluid. The self-consistent E field is computed approximately by 
either a moment method which seeks to establish quasi-neutrality, 
or by plasma-period dilation that stretches the local plasma period 
up to the time step. Application is made to the transport of laser 
driven electrons in foil-like geometries. Results from a large 
number of computer simulations are used to confirm the quasi-neu- 
trality of the scheme, to demonstrate important aspects of the hot 
electron collisionality, to explore the influence of return current E 
fields from classical and ion-acoustic resistivity, and finally, to ex- 
amine the efficiency of transport inhibition from thermal convec- 
tion in the presence of density dips. Attention is drawn to the need 
for an even more fundamental particle description for the thermals. 
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3292 Proceedings of the fourth annual symposium: sci- 
ence. Birmingham, AL; Alabama Center for Higher Educa- 
tion (1980). 98p. (CONF-7911118—). 

From 4. annual science symposium; Tuskegee, AL, USA (15 
Nov 1979). 

A separate abstract was prepared for one of the nineteen 
papers presented. The remaining 18 papers were not in scope. 
(WHK) 


9901 Management 


REFER ALSO TO CITATION(S) 2641 


3293 Statement of capabilities. The Resource Policy 
Center. Anderson, I. (ed.). Hanover, NH; Dartmouth Col- 
lege (1980). 55p. (NP—25153). 

The Resource Policy Center is a research institute affiliated 
with the Thayer School of Engineering at Dartmouth College, 
Hanover, NH. The staff carries out a diverse program of teaching 
and research on issues related to the interaction of resource use, en- 
vironmental quality and social progress. In this statement we de- 
scribe our personnel, research programs, and some of the related 
activities that complement our policy studies. We point out the spe- 
cial features of the Graduate Program in Resource Systems and 
Policy Design, in which students earn an M.S. or Ph.D. degree 
while learning computer-based methods for analysis and design of 
sustainable resource policies. 


3294 (PB—80-137961) Research to identify components 
of energy-related wastes: a state-of-the-art report. Final 
report Nov 76-Nov 78. Gebhart, J.E.; McKown, M.M. (Gulf 
South Research Inst., New Orleans, LA (USA)). Dec 1979. 
Contract EPA-68-03-2487. 526p. NTIS, PC A23/MF AOl1. 

Pertinent abstracts from a survey of current (post-1976) re- 
search projects are categorized according to energy-related activi- 
ty. Subjects include coal strip mines, oil refineries, oil shale oper- 
ations, coal-fired power plants, geothermal energy production, coal 
liquefaction plants, and potential quality control standards. Re- 
search projects and reports conducted before 1976 are compiled in 
Identification of Components of Energy-Related Wastes and Ef- 
fluents (EPA-600/7-78-004) (PB-280 203). Abstracts of available 
technical reports are also presented using the same energy catego- 
ries. These reports were obtained from a variety of sources. Com- 
puter searches of several data bases, including MEDLINE, TOX- 
LINE, BIOSIS, CAIN, NTIS, DIALOG, and Chemical Abstracts, 
have been conducted. Federal energy research centers supplied a 
large number of pertinent documents. This state-of-the-art summary 
is provided as an aid to researchers concerned with the environ- 
mental effects of energy-related activities. 


9902 Mathematics And Computers 


3295 (CONF-801045—3) Influence function method ap- 
plied to energy time series data. Chernick, M.R.; Downing, 
D.J. (Aerospace Corp., E] Segundo, CA (USA); Oak Ridge 
National Lab., TN (USA)). 1980. Contract W-7405-ENG- 
26. 24p. NTIS, PC A02/MF AOl1. 

From DOE statistical symposium; Berkeley, CA, USA (29 
Oct 1980). 

The influence function for bivariate correlation has been ap- 
plied by Gnanadesikan (1977), and recently by Chernick (1979). We 
propose the use of the influence function matrix for the auto corre- 
lation function of a time series as a method for detecting outliers in 
energy time series data. The method has proven to be effective in 
detecting errors in data from the Energy Information 
Administration's monthly power plant report. The technique also 
appears to be applicable to the safeguards problem of detecting 
losses of nuclear materials. A summary statistic, the average square 
influence function, is proposed for a hypothesis test for outliers. As- 
ymptotic distribution theory for this summary statistic is presented. 
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3296 (CONF-8010106—8) Computer aided cinemato- 
graphic techniques for model validation. Vansuch, M.E.; 
Strand, R.H.; Farrell, M.P. (Union Carbide Corp., Oak 
Ridge, TN (USA). Computer Sciences Div.; Oak Ridge Na- 
tional Lab., TN (USA). 1980. Contract W-7405-ENG-26. 
16p. NTIS, PC A02/MF AO1. 

From Annual meeting of the Association for Computing Ma- 
chines; Nashville, TN, USA (27 Oct 1980). 

Graphical display is a tool for visualizing patterns through 
quantification of dimensions or parameters that may not be observ- 
able by tabular methods. This paper focuses on graphical display 
where greater than 2 dimensions or parameters are being iteratively 
evaluated. The specified techniques included in this paper are: (1) 
two-dimensional plotting of hydrologic flow, with time as a third 
dimension; (2) three-dimensional plotting of vegetational biomass on 
a landscape coordinate system; and (3) three-dimensional plotting of 
carbon monoxide concentrations in a coal gasification facility 
versus hour-of-day and location with sequential plotting of each 
day for an extended time period. Each of these examples of cinema- 
tography illustrates patterns in data with time- or space-varying pa- 
rameters. Specific statistical parameters such as the coefficient vari- 
ation have been used to identify potential patterns of interest. 
Graphic cinematography is useful for (a) recognition of pattern 
where a single two-dimensional or three-dimensional display fails to 
reveal important features, (b) rapid review of data, (c) easy display 
of various combinations of parameters, and (d) evaluations of large 
volume temporal data. 


3297 Multivariate generalizations of the Wald-- 
Wolfowitz and Smirnov two-sample tests. Friedman, J.H.; 
Rafsky, L.C. (Stanford Linear Accelerator Center, CA). 
Ann. Stat.; 7: No. 4, 697-717(1979). 

Multivariate generalizations of the Wald--Wolfowitz runs 
Statistic and the Smirnov maximum deviation statistic for the two- 
sample problem are presented. They are based on the minimal span- 
ning tree of the pooled sample points. Some null distribution results 
are derived and a simulation study of power is reported. 5 figures, 2 
tables. 


3298 (ORNL/CSD—69) Solving sparse quadratic A- 
matrix problems. Scott, D.S. (Union Carbide Corp., Oak 
Ridge, TN (USA). Computer Sciences Div.). Nov 1980. 
Contract W-7405-ENG-26. 19p. NTIS, PC A02/MF AOl1. 

Methods are examined for computing all the eigenvalues in a 
user-supplied interval [a,b], and their associated eigenvectors, of the 
quadratic A-matrix problem (MA? + CA + K)x = 0, where the 
matrices are sufficiently sparse that methods based on similarity 
transformations are inappropriate. 2 tables. 


3299 (ORNL/CSD/TM—130) Implementation of a 
computer produced movie. Haw, S.A.; Funderlic, R.E. 
(Union Carbide Corp., Oak Ridge, TN (USA). Computer 
Sciences Div.). Nov 1980. Contract W-7405-ENG-26. 32p. 
NTIS, PC A03/MF AOl. 

The production of a movie on an FR-80 Graphics Recorder 
is described. The movie depicts the three-dimensional deflection of 
the center line of a spinning rotor. The input to produce the movie 
is discrete output from a machine or output from a rotor dynamics 
program. In the makeshift application described here, the input was 
output from a computer program called CYLINDER, which mod- 
eled a hypothetical steel rotor. This input was deflection profiles 
for three increasing speeds. Documentation of the movie-generating 
program REVOLYV and a description of the movie produced is in- 
cluded. 6 figures. 


3300 (SAND—80-1866) VGRAF primer. Padilla, G.C.; 
Thompson, S.L. (Sandia National Labs., Albuquerque, NM 
(USA)). Oct 1980. Contract AC04-76DP00789. 38p. NTIS, 
PC A03/MF AOI. 

VGRAF is a powerful FORTRAN program which is de- 
signed to produce professional-quality color slides, viewgraphs, 
posters, and data plots for presentations or reports. The program is 
easy to use and requires no a priori knowledge of a programming 
language and little or no previous programming experience. This 
report describes a subset of the VGRAF commands which will 
enable the user to make very simple plots. For enhanced plotting, 
the user is referred to SAND79-2147. 
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3301 (UCID—18832) Spring, 1980, DECUS symposium 
review. Allen, M.J.; Duffy, J.M.; McDonald, W M.; Oppen- 
heimer, J.L.; Brandt, J.J.; Grant, C.W.; O’Brien, D.W.; 
VanLehn, A.L. (California Univ., Livermore (USA). Law- 
rence Livermore National Lab.). 24 Oct 1980. Contract W- 
7405-ENG-48. 42p. NTIS, PC A03/MF AOl1. 

The Digital Equipment Computer Users Society (DECUS) 
holds biannual symposia where its membership and the host compa- 
ny can exchange ideas, problems, and solutions. This report by the 
newly formed DECUS Local User Group at LLL collects informa- 
tion gathered at the Spring ‘80 symposium in Chicago on April 22- 
25. Information is presented for the following special interest 
groups (SIGs): RSX/IAS SIG, VAX/VSM SIG, PASCAL (lan- 
guages) SIG, networks SIG, TECO SIG, LSI-11 SIG, RT-11 SIG, 
site manager SIG, and database SIG. (RWR) 


3302 (UCRL—84877) MAGRAC: a railgun simulation 
program. Deadrick, F.J.; Hawke, R.S.; Scudder, J.K. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore 
Lab.). 24 Oct 1980. Contract W-7404-ENG-48. 45p. 
(CONF-801138—1). NTIS, PC A03/MF AOl1. 

From Electromagnetic guns and launchers conference; San 
Diego, CA, USA (4 Nov 1980). 

A computer simulation code has been developed and validat- 
ed at the Lawrence Livermore National Laboratory (LLNL) to 
predict the performance of a railgun electromagnetic accelerator. 
The code, called MAGRAC (MAGnetic Railgun ACcelerator), 
models the performance of a railgun driven by a magnetic flux 
compression current generator (MFCG). The MAGRAC code em- 
ploys a time-step solution of the nonlinear time-varying element 
railgun circuit to determine rail currents. From the rail currents, 
the projectile acceleration, velocity, and position is found. The 
MAGRAC code was validated through a series of eight railgun 
tests conducted jointly with the Los Alamos Scientific National 
Laboratory. This paper describes the formulation of the MAGRAC 
railgun model and compares the predicted current waveforms with 
those obtained from full-scale experiments. 


3303 (Y—2228) Multiple-comparison computer program 
using the bonferroni t statistic. Johnson, E.E. (Oak Ridge Y- 
12 Plant, TN (USA)). 13 Nov 1980. Contract W-7405-ENG- 
26. 25p. NTIS, PC A02/MF AOI. 

To ascertain the agreement among laboratories, samples 
from a single batch of material are analyzed by the different labora- 
tories and results are then compared. A graphical format was de- 
signed for presenting the results and for showing which laborato- 
ries have significantly different results. The appropriate statistic for 
simultaneously testing the significance of the differences between 
several means is Bonferroni t. A computer program was written to 
make the tests between means based on Bonferroni t and also to 
make multiple comparisons of the standard deviations associated 
with the means. The program plots the results and indicates means 
and standard deviations which are significantly different. 


3304 Evaluation of the parameters of S/sub U/ by 
rational fractions. Bowan, K.O. (Union Carbide Corp., Oak 
Ridge, TN); Shenton, L.R. Contract W-7405-ENG-26. 
Commun. Stat. Pt. B: Simul. Comput; 9: No. 2, 127- 
132(1980). 

A rational fraction approximation is given for a function of 
one of the parameters defining Johnson's S/sub U/. Error assess- 
ment for a segment of the domain of validity shows remarkable ac- 
curacy. 1 figure, 2 tables. 


3305 Experimental algorithm for n-dimensional adaptive 
quadrature. Kahaner, D.K.; Wells, M.B. (Los Alamos Scien- 
tific Lab., NM). Contract W-7405-ENG-36. ACM Trans. 
Math. Software; 5: No. 1, 86-96(Mar 1979). 

A working experimental program for n-dimensional adaptive 
quadrature is discussed. The program uses the simplex rather than 
the cube as the basic “'cell.’" Symmetric interpolatory quadratures of 
variable order are derived during execution and used as basic inte- 
grators. Integrand values are stored into a table by means of a 
double hashing technique for efficient retrieval. Iterated calls are al- 
lowed with the dimension of the region factored arbitrarily. Re- 
starting the calculation for greater precision costs no more than if 
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the user had requested the higher accuracy in the first place. 2 fig- 
ures. 


3306 Nonoccurrence of secondary bifurcation with Ham- 
merstein operators. Pimbley, G.H. (Los Alamos Scientific 
Lab., NM). Ann. N.Y. Acad. Sci.; 316: 168-177(28 Feb 1979). 

The standard eigenvalue problem for Hammerstein's opera- 
tor is written as follows: lambda x (s) = fo’K(s,t)f(t,x(t))d sigma(t), 
f(t,0) = 0. Two kinds of nonlinearity (referred to superlinear and 
sublinear) are singled out; most of the attention is on the former. 
Several theorems are proved with respect to the possibility of bifur- 
cation. (RWR) 


3307 Testing for two-phase regressions. Beckman, R.J. 
(Los Alamos Scientific Lab., NM); Cook, R.D. Contract W- 
7405-ENG-36. Technometrics; 21: No. 1, 65-69(Feb 1979). 

The critical vaiues for testing for a two-phase regression are 
given by simulation methods. The dependence of the test on the 
values of the independent variable is investigated, and a comparison 
is made between the critical values of the simulation and those 
given by use of Bonferroni's inequality. 3 tables. 


3308 Local segmentation of noisy images. Lahart, M.J. 
(Univ. of California, Los Alamos, NM). Contract W-7405- 
ENG-36. Opt. Eng.; 18: No. 1, 76-78(Jan 1979). 

Images, the properties of which are spatially variant, must 
often by processed locally. Statistical techniques may be required to 
do this if the image is noisy. These may be difficult to apply when 
local regions are so small that means, variances, and similar quanti- 
ties are unstable. It is demonstrated how a practical statistical seg- 
mentation algorithm may be constructed that operates locally and 
gives satisfactory global results. The size of the local area over 
which computations are made has an important effect on the seg- 
mentation quality. 


3309 Logistic model and estimation of latent structure. 
Sanathanan, L. (Argonne National Lab., IL); Blumenthal, S. 
J. Am. Stat. Assoc.; 73: No. 364, 794-799(Dec 1978). 

Consider the logistic model for dichotomous response in- 
volving a group of individuals with varying levels of ability and a 
set of items with varying degrees of difficulty. This article is con- 
cerned with estimating the parameters of the latent ability distribu- 
tion for any given group of individuals. An iterative procedure for 
obtaining maximum likelihood estimates of these parameters based 
on the missing information principle is presented and illustrated 
with real data. The article also contains results on asymptotic var- 
iances and covariances of estimators and a discussion of the use of 
ability distributions in comparing groups of individuals. 2 tables. 


3310 Network job control: the Tower of Babel revisited. 
Gray, T.E. Los Angeles, CA; Univ. of California (1978). 
530p. University Microfilms Order No. 79-06,171. 

Thesis (Ph. D.). 

The problems associated with allocating resources and ex- 
ecuting programs in a heterogeneous computer network are ex- 
plored. Command language design is found to be only one of sever- 
al factors that affect the ease or difficulty of getting work done in a 
network computing environment. The relationship between operat- 
ing system and command language design is explored in the context 
of network users’ needs. Alternative approaches to network job 
control are discussed, and a strategy is outlined for developing a 
network command system. The strategy minimizes the amount of 
standardization initially required of serving hosts, but allows for 
gradual migration toward increased uniformity in the user interface 
The solution involves using flexible data structures (trees) to de- 
scribe requests for computational services (tasks). The task descrip- 
tions provide a canonical syntax for specifying the host-specific in- 
formation required to execute programs successfully. Differences in 
hosts are reflected in the contents of task description data struc- 
tures, rather than in differences in job control primitives. A simple 
conceptual model of network resources is offered as a basis for net- 
work command language design. A Machine Independent Resource 
Allocation and Control Language (MIRACLE) is proposed. MIR- 
ACLE is an expression-oriented, event-driven language for manag- 
ing the execution of concurrent tasks. MIRACLE combines an ex- 
tremely simple syntax for invoking pre-defined functions with the 
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ability to abbreviate frequently used command lines and to define 
arbitrarily complex procedures and macros. 


9903 Information Handling 


REFER ALSO TO CITATION(S) 1861, 2514, 2948 


3311 (ANL—77-26(Rey.1)) SLIDES: A program to draw 
slides and posters. Bertrand, R.M. (Argonne National Lab., 
IL (USA)). Aug 1980. Contract W-31-109-ENG-38. 43p. 
NTIS, PC A03/MF AOI. 

SLIDES is a program that takes text and commands as input 
and prepares lettered slides and posters. When run on an interactive 
system, the program can display its output on an interactive graph- 
ics terminal; in batch, it can direct its graphical output to a variety 
of plotters. The program uses DISSPLA graphical subroutines and 
standard subroutines from the AMD plotting utility library, PLO- 
TUTL. This report contains material written for the novice com- 
puter user, who should be able to produce useful slides or posters 
by following the examples. This report also serves as a reference 
manual for the SLIDES program. 


3312 (UCRL—85011) Using a relational DBMS in the 
scientific community. Jones, S.E. (California Univ., Liver- 
more (USA). Lawrence Livermore National Lab.). 2 Oct 
1980. Contract W-7405-ENG-48. 10p. (CONF-801095—2). 
NTIS, PC A02/MF AOl1. 

From 7. international CODATA conference; Kyoto, Japan 
(8 Oct 1980). 

Examples of use of the relational DBMS FRAMIS in a sci- 
entific environment are reported. FRAMIS was developed at the 
Lawrence Livermore National Laboratory specifically to addresss 
data handling needs of scientists and engineers. It is used directly in 
a timesharing system by users who are not necessarily computer 
professionals. Several examples of FRAMIS usage are described. In 
order to identify the types of problems for which FRAMIS is best 
suited, successful applications are characterized with regard to 
mode of use, type of data, volume of update, and other factors. The 
relational approach is judged to be very effective for a broad range 
of scientific applications. 3 figures. 
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element analyses of single- and double-entry portions of 
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northeast sector of the United States, 6:2828 (PNL-SA—8793) 

Coal-gasification/MHD/steam-turbine combined-cycle (GMS) 
power generation, 6:2481 (PNL—3483) 


ERA Vol.6,No.2/ 2C 
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based thin film solar cells. First quarterly technical progress 
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6:2012 (DOE/OR/05755—T2(Vol.7)) 

MITS Feed and Withdrawal Subsystem: operating procedures, 
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51251) 

Sensitive, coupled assay for plasminogen activator using a thiol 
ester substrate for plasmin, 6:2928 (BNL—28298) 

Use of wood as an energy source in the state of Maine, 6:2163 
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Feasibility study of a refrigeration machine with a free piston and 
three heat sources functioning with a Rankine cycle. Final 
report, January 1, 1978-June 30, 1979, 6:2215 (EUR—6786-fr) 

Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.) 

Extended testing of a modified 18B plutonium nitrate shipping 
container, 6:2722 (SAND—80-0909C) 
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C 


California Public Utilities Commission, San Francisco (USA) 
230 kV international transmission line, San Diego County, 
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Exercise Desert Rock. VI. Operation Order Number 3, 6:2810 
(AD-A—080230) 

Exercise Desert Rock VI. Armored task force, detailed plan of 
test. Parts 1 through 7, 6:2817 (AD-A—080237) 

Exercise Desert Rock VI. Armored Task Force. Report of Test. 
Parts 1 through 3. Final report, 6:2815 (AD-A—080235) 
Exercise Desert Rock VI. Operation Order Number 5, 6:2808 

(AD-A—080228) 

Exercise Desert Rock VI. Operation Order Number 6, 6:2811 
(AD-A—080231) 

Exercise Desert Rock VI. Operation Order Number 9, 6:2814 
(AD-A—080234) 

Exercise Desert Rock VI. Operation Order Number 8, 6:2813 
(AD-A—080233) 

Exercise Desert Rock VI. Operation Order Number 1, 6:2809 
(AD-A—080229) 

Exercise Desert Rock VII and VIII. After action reports. 
Operation Plumbbob. Army, Camp Desert Rock, 6:2816 (AD- 
A—080236) 

Exercise Desert Rock VII and VIII, Operation Order Number 
10. Army, Camp Desert Rock, Nevada, 6:2818 (AD-A— 
080252) 

Exercise Desert Rock VII, Movement Order Number | thru 3. 
Army, Camp Desert Rock, Nevada, 6:2819 (AD-A—080255) 

Exxon Nuclear Co., Inc., Bellevue, WA (USA) 

Economic analysis of the transport of radioactive materials in 
LWR and LMFBR fuel cycles in the United States, 6:2040 
(SAND—80-0297C) 

Economics of radioactive material transportation in the light- 
water reactor nuclear fuel cycle, 6:2039 (SAND—80-0035) 

Exxon Nuclear Co., Inc., Richland, WA (USA) 

Cask manufacturing methods and quality assurance problems, 
6:2724 (SAND—80-1016C) 

Evaluation of dry versus wet unloading of spent nuclear fuel 

shipping casks, 6:2042 (SAND—80-0796C) 

Oak Ridge Gaseous Diffusion Plant reject heat study. Volume 
III. Conceptual designs and economic analyses. Final report, 
6:2569 (KN-RT—12(Vol.3)) 

Oak Ridge Gaseous Diffusion Plant reject heat study. Volume 


IV. Best system and implementation. Final report, 6:2570 (XN- 


RT—12(Vol.4)) 

Oak Ridge Geseous Diffusion Plant reject heat study. Volume I. 
Introduction and summary. Final report, 6:2568 (XN-RT— 
12(Vol.1)) 

Exxon Nuclear Idaho Co., Inc., Idaho Falls (USA) 

Operation of a laboratory-scale glass melter to vitrify ICPP 
zirconia calcine, 6:2061 (ENICO—1058) 

Removal of actinides from ICPP fuel reprocessing wastes 
engineering studies terminal report, 6:2060 (ENICO—1057) 
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Federal Energy Regulatory Commission, San Francisco, CA (USA). 
San Francisco Regional Office 

Sevier Lake Basin, Utah and Nevada: water resources appraisal 
for hydroelectric licensing. Appraisal report, 6:2138 (DOE/ 
TIC—11278) 

Federal Energy Regulatory Commission, Washington, DC (USA). 
Office of Electric Power Regulation 

Clark Fork-Pend Oreille River Basin, Montana, Idaho, and 
Washington: water resources appraisal for hydroelectric 
licensing. Appraisal report, 6:2140 (FERC—0062) 

Pit River Basin, California: water resources appraisal for 
hydroelectric licensing. Appraisal report, 6:2139 (FERC— 
0045-2) 

Fermi National Accelerator Lab., Batavia, IL (USA) 

Quantum chromodynamics and deep-inelastic scattering, 6:3130 
(FERMILAB-Conf—80/73-THY) 

First National Bank of Clarksdale, MS (USA) 

Solar heating system at Quitman County Bank, Marks, 
Mississippi. Final report, 6:2208 (DOE/NASA/CR—161549) 

Flambeau Paper Co., Park Falls, WI (USA) 

Volatile component recovery from sulfite evaporator condensate. 

Final report 22 Jul 74-14 May 78, 6:2911 (PB—80-146921) 
Fleming (William S.) Associates, Manlius, NY (USA) 

Jolly Tiger data report. Monthly report, 6:2494 (DOE/CS/ 
20020—T1) 

Jolly Tiger data report. Monthly report, 6:2495 (DOE/CS/ 
20020—T2) 

Jolly Tiger data report. Monthly report, 6:2496 (DOE/CS/ 
20020—T3) 

Florida Power and Light Co., Miami (USA) 

Southeast Regional Assessment Study: an assessment of the 
opportunities of solar electric power generation in the 
Southeastern United States, 6:2155 (DOE/ET/20321—1) 

Forintek Canada Corp., Vancouver, British Columbia. Western Forest 
Products Lab. 

Replacing fossil fuels with sawmill residues in B.C. lumber kilns, 
6:2563 (PB—80-145154) 

Foster-Miller Associates, Inc., Waltham, MA (USA) 

Coal Block Mining system. Final technical report, April 1975- 
July 1979, 6:1872 (FE—8976-T1) 

Futures Group, Glastonbury, CT (USA) 

Strategic backdrop analysis for fossil fuel planning. Task 1. 
Default Case. Report 468-117-07/02, 6:2458 (DOE/ET/ 
10678—T1) 

Strategic backdrop analysis for fossil fuel planning. Task 1. 
Default Case. Report 468-117-07/03, 6:2459 (DOE/ET/ 
10678—T2) 

Strategic backdrop analysis for fossil fuel planning. Task |. 
Default Case. Report 468-117-07/01, 6:2460 (DOE/ET/ 
10678—T3) 

Strategic backdrop analysis for fossil fuel planning. Task 2 report 
(New Task Series), The Base Case. Report 473-117-08/01, 
6:2461 (DOE/ET/10678—T4) 
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GARD, Inc., Niles, IL (USA) 

Capital and operating costs of selected air pollution control 

systems. Final report, 6:2751 (PB—80-157282) 
GCA Corp., Bedford, MA (USA). GCA Technology Div. 

Carbon Monoxide Hot Spot Guidelines. Volume IV: 
documentation of computer programs to generate Volume I 
curves and tables, 6:2866 (PB—80-150212) 

Carbon Monoxide Hot Spot Guidelines. Volume V: user's 
manual for intersection-midblock model, 6:2867 (PB—80- 
150220) 

Organic solvent cleaners - background information for proposed 
standards. Final report, 6:2840 (PB—80-137912) 
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General Accounting Office, Washington, DC (USA). Energy and 
Minerals Div. 

Magnetohydrodynamics: a promising technology for efficiently 
generating electricity from coal. Report to the congress, 6:2480 
(PB—80-143175) 

The Energy Department's Office of Environment does not have 
a large role in decision-making. Report to the chairman, 
Committee on Governmental Affairs, United States Senate, 
6:2420 (PB—80-138829) 

Uncertainties about the effectiveness of federal programs to make 
new buildings more energy efficient. Report to the Congress, 
6:2516 (PB—80-138845) 

General Atomic Co., San Diego, CA (USA) 

Doublet III neutral beam administrative plan, 6:3250 (GA-A— 
14885) 

First wall-shield design considerations for ETF, 6:3236 (CONF- 
80101 1—44) 

Gas-Cooled Fast Breeder Reactor Preliminary Safety 
Information Document, Amendment 10. GCFR residual heat 
removal system criteria, design, and performance, 6:2387 
(GA—10298(Amend. 10)) 

Plasma equilibrium control in doublet III, 6:3207 (GA-A—16049) 

Reconfiguration of Doublet III to facilitate a reactor simulation 
experiment, 6:3251 (GA-A—16032) 

TRIGA high wt -% LEU fuel development program. Final 
report, 6:2383 (GA-A—15972) 

General Electric Co., Cincinnati, OH (USA). Aircraft Engine Group 

Determination of the effects of ambient conditions on CFM56 
aircraft engine emissions. Final report, 6:2593 (PB—80-138597) 

a Electric Co., Pleasanton, CA (USA), Vallecitos Nuclear 
nter 

Technical development of the COPRECAL (Coprecipitation- 
Calcination) co-conversion process, 6:2025 (GEFR-SP—225) 

General Electric Co., San Jose, CA (USA) 

Concepts for spent fuel storage tests at Morris operation, 6:2038 
(NEDG—24806) 

Economic analysis of the transport of radioactive materials in 
LWR and LMFBR fuel cycles in the United States, 6:2040 
(SAND—80-0297C) 

Evaluation of dry versus wet unloading of spent nuclear fuel 
shipping casks, 6:2042 (SAND—80-0796C) 

— Electric Co., San Jose, CA (USA). Nuclear Fuel and Services 
Vv. 

Alternative concepts for dry storage of spent fuel at Morris 

Operation, 6:2037 (NEDG—24729) 
General Electric Co., Schenectady, NY (USA) 

Cogeneration Technology Alternatives Study (CTAS). General 
Electric Company final report. Volume III: industrial 
processes, 6:2557 (DOE/NASA/0031—80/3) 

General Electric Co., Schenectady, NY (USA). Corporate Research 
and Development Dept. 

Cogeneration Technology Alternatives Study (CTAS). General 
Electric Company final report. Volume VI: computer data. 
Part 1: coal-fired nocogeneration process boiler, 6:2571 (DOE/ 
NASA/003 1—80/6(Pt. 1)(Sect.A)) 

Cogeneration Technology Alternatives Study (CTAS). General 
Electric Company final report. Volume VI: computer data. 
Part 1: coal-fired nocogeneration process boiler, 6:2572 (DOE/ 
NASA/0031—80/6(Pt. 1)(Sect.B)) 

Cogeneration technology alternatives study (CTAS). Volume VI. 
Computer data. Part 2. Residual-fired nocogeneration process 
boiler. Final report, 6:2558 (DOE/NASA/0031—80/6(Pt.2)) 

General Electric Co., Schenectady, NY (USA). Energy Systems 
Programs Dept. 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program: Topical report I, selection of candidate 
alloys. Volume 3. Selection of surface coating/substrate 
systems for screening creep and structural stability studies, 
6:2358 (COO—2975-16(Vol.3)) 

Hot corrosion/erosion testing of materials for applications for 
advanced power conversion systems using coal-derived fuels. 
Fireside II. Evaluation of turbine materials for use in a coal- 
fired fluidized bed combustion environment. Task II. Final 
report, 6:2743 (FE—2326-41) 

PFB coal fired combined cycle development program. Gas 
cleanup performance requirements report, 6:2744 (FE—2357- 


66) 
PFB coal fired combined cycle development program. Quarterly 
report, January-March 1980, 6:2295 (FE—2357-77) 


GTE PRODUCTS CORP., TOWANDA, PA 


Cums Electric Co., St. Petersburg, FL (USA). Neutron Devices 
pt. 

Prevention of burn-back when tungsten arc (tack) welding small 
diameter tubes of differing wall thicknesses, 6:2607 (GEPP- 
TIS—547) 

General Electric Co., Sunnyvale, CA (USA) 

Progress report on: (1) FFTF Materials Open Test Assembly 
irradiation vehicle design; (2) High fluence swelling behavior 
of Inconel 706, 6:2606 (DOE/SF/71031—T7) 

General Electric Co., Sunnyvale, CA (USA). Advanced Reactor 
Systems Dept. 

Fuel/blanket property needs for design of LMFBR elements, 
6:2368 (GEFR-SP—228) 

— Electric Co., Sunnyvale, CA (USA), Fast Breeder Reactor 
pt. 

Advanced alloy assessment study. Data for single pin analysis, 
Phase I, TC-293, Rev. 2, 6:2367 (DOE/SF/71031—T6) 

Geodata International, Inc., Dallas, TX (USA) 

Aerial radiometric and magnetic survey: Big Spring National 
Topographic Map, Texas. Final report, 6:1983 (GJBX— 
196(80)) 

Aerial radiometric and magnetic survey: Hobbs National 
Topographic Map, New Mexico/Texas. Final report, 6:1998 
(GJBX—228(80)) 

Aerial radiometric and magnetic survey: Perryton National 
Topographic Map, Texas/Oklahoma/Kansas. Final report, 
6:1999 (GJBX—229(80)) 

Geokinetics, Inc., Concord, CA (USA) 

Ecological investigations: vegetation studies, preliminary 
findings, 6:1979 (DOE/LC/10787—61) 

Investigation of the Geokinetics horizontal in situ oil shale 
retorting process. Quarterly report, July, August, September 
1980, 6:1971 (DOE/LC/10787—65) 

Geological Survey, Denver, CO (USA) 

Rationale for geological isolation of high-level radioactive waste, 
and assessment of the suitability of crystalline rocks, 6:2101 
(USGS-OFR—80-1065) 

Georgetown Univ., Washington, DC (USA) 

Energy system for the Georgetown University Academic 
building. Volume II. Technical analysis. Final report, 6:2193 
(DOE/ET/23136—T1(Vol.2)) 

Energy system for the Georgetown University academic 
building. Volume III. Appendices. Final report, 6:2194 (DOE/ 
ET/23136—T1(Vol.3)) 

Georgia Inst. of Tech., Atlanta (USA) 

Development of a solar heat supply system with fixed mirror 
concentrators, 6:2232 (DOE/CS/34970—T1) 

—£ Inst. of Tech., Atlanta (USA). Environmental Resources 
nter 

The bioaccumulation factor for phosphorus-32 in edible fish 
tissue. Final report 1 Aug 77-15 Oct 79, 6:2914 (NUREG/ 
CR—1336) 

Georgia Inst. of Tech., Atlanta (USA). School of Chemistry 

Nuclear chemistry research and spectroscopy with radioactive 
sources. Sixteenth annual progress report, 6:2697 (ORO—3346- 
242) 

Georgia Univ., Athens (USA). School of Forest Resources 

Potentialities of forest biom2ss as sources of energy, 6:2164 
(CONF-7808128—1) 

Gesellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.) 

Recent searches for superheavy elements in deep-inelastic 
reactions, 6:3165 (UCRL—84407) 

Giessen Univ. (Germany, F.R.). Inst. fuer Kernphysik 

Design and optimization of a non-adiabatic zero-field passage for 
a source of polarized ions, 6:3077 (LA-tr—80-31) 

Global Marine Development, Inc., Newport Beach, CA (USA) 

A preliminary feasibility study of a tanker transportation system 
serving the northwest coast of Alaska. final report - executive 
summary (part | of 3). Final report, 6:1958 (PB—80-153638) 

A preliminary feasibility study of a tanker transportation system 
serving the northwest coast of Alaska. final report - appendices 
(part 3 of 3). Final report, 6:1960 (PB—80-153653) 

A preliminary feasibility study of a tanker transportation system 
serving the northwest coast of Alaska. final report - (part 2 of 
3), 6:1959 (PB—80-153646) 

GTE Products Corp., Towanda, PA (USA) 

Ceramic heat recuperators for industrial heat recovery, 6:2553 

(DOE/CS/40174—01) 
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Gulf Research and Development Co., Pittsburgh, PA (USA) 

Investigation of mechanism of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, March-May 1980, 
6:1813 (DOE/PC/30080—T 1) 

Investigation of mechanism of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, June-August, 1980, 
6:1814 (DOE/PC/30080—T2) 

Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation, 6:1818 (FE—2305-39) 

Gulf South Research Inst., New Orleans, LA (USA) 

Research to identify components of energy-related wastes: a 
state-of-the-art report. Final report Nov 76-Nov 78, 6:3294 
(PB—80-137961) 


H 


Hamilton Standard, Windsor Locks, CT (USA) 

Methane generation from cattle residue at a dirt feedlot. Final 

report, 6:2133 (DOE/ET/20039—2) 
Hamilton Test Systems, Inc., Phoenix, AZ (USA) 

Portland study element i: short test correlation study. Final 
report, 6:2584 (PB—80-151210) 

Portland study element iii: post - I/M deterioration study. Final 
report, 6:2583 (PB—80-150907) 

Hanford Engineering Development Lab., Richland, WA (USA) 

Development of a passive self-cleaning scrubber for containment 
venting applications, 6:2389 (HEDL-SA—2129) 

Development of a swelling equation for 20%-CW 316 in a fusion 
device, 6:2608 (HEDL—6879) 

Gaussian model predictions of elevated particle releases using 
tilted plume and deposition model features, 6:2908 (HEDL- 
SA—2247) 

Interim report on whole rod testing, 6:2036 (HEDL—6776) 

Loading capacity of various filters for lithium fire generated 
aerosols, 6:2708 (HEDL-SA—2130) 

Pressurized hopper, 6:2023 (HEDL-SA—2143) 

Radiation-induced phase development in AISI 316, 6:2609 
(HEDL-SA—2157) 

Safeguards for special nuclear materials, 6:2112 (HEDL-SA— 
1965) 

Sodium fire aerosol loading capacity of several sand and gravel 
filters, 6:2388 (HEDL-SA—2128) 

Technical information program summary: radiation protection - 
issues, terms, definitions, 6:2996 (HEDL-SA—1978) 

Technical information program summary: unusual occurrence 
reports, 6:3048 (HEDL-SA—1976) 

Thermal creep effects on 20% cold worked AISI 316 mechanical 
properties, 6:2610 (HEDL-TME—80-46) 

Hannover Univ. (Germany, F.R.). Fakultaet fuer Maschinenwesen 

Closed-cycle gas turbine in frequency-efficiency operation, 6:2296 
(NP—25155) 

Harding-Lawson Associates, San Rafael, CA (USA) 

Geothermal environmental impact assessment: ground water 
monitoring guidelines for geothermal development. Final 
report, 6:2252 (PB—80-144801) 

Hawaiian Dredging and Construction Co., Honolulu, HI (USA) 

Engineering and economic studies for direct applications of 
geothermal energy in an industrial park in Pahoa, Hawaii. 
Quarterly technical progress report # 4, 6:2285 (DOE/ET/ 
27233—T2) 

Hawaii Univ., Honolulu (USA). Hawaii Inst. of Geophysics 

Chloride/magnesium ratio of shallow groundwaters as a regional 
geothermal indicator in Hawaii. Assessment of geothermal 
resources in Hawaii: Number 3, 6:2248 (HIG—79-9) 

Hawaii Univ., Manoa (USA). Hawaii Natural Energy Inst. 

Energy self-sufficiency for the city and county of Honolulu, 
6:2453 (HNEI—80-05) 

Health Research, Inc., Albany, NY (USA) 

Sources of ozone and sulfate in northeastern United States. 
Annual progress report, 6:2831 (COO—4501-4) 

HIDROSERVICE - Engenharia de Projectos Ltda., Sao Paulo 
(Brazil) . 

Planning of hydroelectric development and power grids, 6:2145 
(PB—80-148042) 

Hittman Associates, Inc., Columbia, MD (USA) 

Analysis of institutional mechanisms affecting residential and 
commercial buildings retrofit, 6:2498 (DOE/PE/70044—T1) 
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Hoffman-Muntner Corp., Silver Spring, MD (USA) 

Examining relationships between coal characteristics and the 
performance of TVA power plants. Part 1. Approach and 
some early results, 6:2290 (CONF-8009102—1) 

HRB-Singer, Inc., State College, PA (USA) 

Technical and economic evaluation of underground disposal of 
coal mining wastes. Open file report (final) nov 77-dec 79, 
6:1859 (PB—-80-154768) 

Hughes Research Labs., Malibu, CA (USA) 

Defects in neutron-irradiated extrinsic p-type silicon, 6:2632 
(SAND—80-1503C) 

Hydrocarbon Research, Inc., Lawrenceville, NJ (USA) 

Phase III laboratory support for H-coal project, 6:1821 (FE— 
2547-56) 


Idaho National Engineering Lab., Idaho Falls (USA) 

Core melt experiment series in LOFT, 6:2381 (CONF-8010103— 
2 

LOFT experimental transducers for mass flow and liquid level 
detection, 6:2382 (CONF-8010103—3) 

Low-neutron-fluence fusion-blanket dosimetry experiment, 6:3237 
(CONF-801011—45) 

Preliminary activation calculations for the PDX tokamak, 6:3249 
(EGG-PHYS—5278) 

Idaho Univ., Moscow (USA). Water Resources Research Inst. 

A dynamic regional impact analysis of federal expenditures on a 
water and related land resource project -- the Boise Project of 
idaho, Part I. Direct economic impacts, economics subproject. 
Research technical completion report, 6:2142 (PB—80-144280) 

IIT Research Inst., Chicago, IL (USA) 

Materials recycling: an overview of the sixth mineral waste 

utilization symposium, 6:2546 (BM-IC—8826) 
Illinois Coal Gasification Group, Chicago (USA) 

Pipeline gas demonstration plant. Phase 1. Abbreviated version of 
demonstration plant process design. Volume 2. Book 1. Section 
3. Demonstration plant area descriptions (Plant areas 201 thru 
206), 6:1844 (FE—2012/Z/80/09(V ol.2)(Bk. 1)) 

Pipeline gas demonstration plant. Phase 1. Abbreviated version of 
demonstration plant process design. Volume 2. Book 2. Section 
3. Demonstration plant area descriptions (Plant areas 207 thru 
216), 6:1845 (FE—2012/Z/80/09(V ol.2)(Bk.2)(Sect.3)) 

Pipeline gas demonstration plant. Phase 1. Abbreviated version of 
demonstration plant process design. Volume 2. Book 3. Section 
3. Demonstration plant area descriptions (Plant areas 217 thru 
220), 6:1846 (FE—2012/Z/80/09(V ol.2)(Bk.3)(Sec.3)) 

Pipeline gas demonstration plant. Phase 1. Abbreviated version of 
demonstration plant process design. Section 4. Demonstration 
plant operations. Section 5. Special tests. Section 6. Product- 
byproducts. Section 7. Environmental considerations, 6:1847 
(FE—2012/Z/80/09(Sec.4-7)) 

Pipeline gas demonstration plant. Phase 1. Abbreviated version of 
demonstration plant design analysis. Section 1. Executive 
summary. Section 2. Demonstration plant descriptions. Section 
3. Demonstration plant site acquisition, construction and 
operation. Section 4. Demonstration plant disposition, 6:1848 
(FE—2012/Z/80/08(Sect. 1-4)) 

Pipeline Gas Demonstration Plant. Phase I. Abbreviated version, 
demonstration plant process design report, supplement, 6:1839 
(FE—2012/Z/80/09(V ols. 1-3)(Suppl.)) 

Pipeline Gas Demonstration Plant. Phase I. Abbreviated version 
demonstration plant process design. Volume 2. Book 1: 
supplement. Section 3. Demonstration plant area descriptions 
(plant areas 201 through 206), 6:1840 (FE—2012/Z/80/ 
09(Vol.2)(Bk.1)(Suppl.)) 

Pipeline Gas Demonstration Plant. Phase I. Abbreviated version 
demonstration plant process design. Volume 2. Book 3: 
supplement. Section 3. Demonstration plant area descriptions 
(plant areas 217 through 220), 6:1842 (FE—2012/Z/80/ 
09(Vol.2)(Bk.3)(Suppl.)) 

Pipeline Gas Demonstration Plant. Phase I. Abbreviated version 
demonstration plant process design. Volume 2. Book 2: 
supplement. Section 3. Demonstration plant area descriptions 
(plant areas 207 through 216), 6:1841 (FE—2012/Z/80/ 
09(Vol.2)(Bk.2)(Suppl.)) 
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Pipeline gas demonstration plant. Volume 1. Phase 1. 
Abbreviated version of demonstration plant process design. 
Section 1. Executive summary. Section 2. Demonstration plant 
concept, 6:1843 (FE—2012/Z/80/09(Vol.1)(Sect.1-2)) 

Illinois Inst. of Natural Resources, Springfield (USA) 

Illinois solar energy directory, 6:2146 (PB—80-149222) 

Illinois State Plan: energy conservation in institutions 
(Institutional Buildings Grant Program), 6:2449 (PB—80- 
148182) 

Illinois Univ., Urbana (USA) 

Glass-like, low-energy excitations in neutron-irradiated quartz, 
6:2630 (DOE/ER/01198—1326) 

Illinois Univ., Urbana (USA). Center for Advanced Computation 

Economic impact on the state of Illinois of the medium Btu coal 
gasification demonstration facility at the University of Illinois 
at Urbana-Champaign, 6:1835 (PB—80-138977) 

Illinois Univ., Urbana (USA). Dept. of Physics 

Production of D°(1863) mesons in 217 GeV/c pi-minus proton 

interactions, 6:3117 (COO—1195-456) 
Illinois Univy., Urbana (USA). Fusion Studies Lab. 

“Compact” reversed-field pinch (CRFP) reactor design, 6:3243 
(COO—2218-185) 

Cyclotron radiation losses in subcompact tori, 6:3204 (COO— 
2218-186) 

Nuclear elastic scattering effects on fusion product transport in 
compact tori, 6:3244 (COO—2218-187) 

Institute of Gas Technology, Chicago, IL (USA) 

Coal gasification pilot plant support studies. Subtask 3-2. Phase 
equilibrium studies as applied to treatment of raw bases from 
coal gasification, 6:1819 (FE—2306-15) 

Coal gasification pilot plant support studies. Subtask 1-3. 
Application of availability analysis in assessing the efficiency of 
coal gasification processes, 6:1822 (FE—2806-10) 

Coal gasification pilot plant support studies. Subtask 2-1. Solids 
fluidization relating to coal gasification, 6:1823 (FE—2806-11) 

Coal gasification pilot plant support studies. Subtask 3-1. Effect 
of raw product gas composition on shift catalysts, 6:1826 
(FE—2806-14) 

Coal gasification pilot plant support studies. Subtask 4-1. 
Development of coal preparation techniques for gasification 
processes to reduce energy requirements, optimize size 
distribution, and conserve water, 6:1827 (FE—2806-17) 

Coal gasification pilot plant support studies. Subtask 4-2. Liquid- 
phase treatment to reduce the agglomerating properties of 
caking coals, 6:1828 (FE—2806-18) 

Coal gasification pilot plant support studies. Subtask 2-3. Void- 
gas stripping in coal gasification systems, 6:1825 (FE—2806-13) 

Coal gasification pilot plant support studies. Subtask 2-2. High- 
temperature characteristics of fluidized coal chars in the 
sintering regime, 6:1824 (FE—2806-12) 

Overview of metal properties council materials studies in 
gasification pilot plants, 6:1801 (CONF-800997—1) 

Preparation of a coal conversion systems technical data book. 
Quarterly report, November 1, 1979-January 31, 1980, 6:1817 
(FE—2286-60(10-80)) 

Synthetic fuels from peat by the IGT PEATGAS Process, 6:1799 
(CONF-800876—2) 

U-GAS process for chemical manufacture, 6:1802 (CONF- 
800998— 1) 

Institute of Paper Chemistry, Appleton, WI (USA) 

Energy production and consumption in the paper industry 
(citations from the Institute of Paper Chemistry), 6:2576 (PB— 
80-8061 10) 

nen Resource Development and Engineering, Inc., Denver, CO 
(USA) 


Multiple-well testing in low permeability gas sands, 6:1966 
(DOE/BETC/RI—80/8) 
International Energy Associates Ltd., Washington, DC (USA) 
Federal legal constraints on state and local regulation of 
radioactive materials transportation, 6:2048 (SAND—80- 


0904C) 
International Inst. for Applied Systems Analysis, Laxenburg (Austria) 
Power from glaciers: the hydropower potential of Greenland’s 
glacial waters. Final report, 6:2141 (PB—80-143480) 
International Research and Development Co. Ltd., Fossway (UK) 
Comparative study of rotating regenerators and heat-pipe heat 
exchangers. Final report, 6:2560 (EUR—6792-EN) 
Iowa Univ., Iowa City (USA) 
Anaerobic biological treatment of liquid wastes from pyrolysis 
processes. Final report, 6:2578 (COO—4455-3) 


LITTLE (ARTHUR D.), INC., CAMBRIDGE, 


IRT Corp., San Diego, CA (USA) 
Testing of a uranium downhole logging system to measure in-situ 
plutonium concentrations in sediments, 6:2083 (RHO-SA—179) 


JAYCOR, Del Mar, CA (USA) 
One and one-half dimensional model of the EBT reactor, 6:3205 
(DOE/ER/53092—T4) 
Johns Hopkins Univ., Baltimore, MD (USA). Chesapeake Bay Inst. 
Short-term variability in surface catches of ichthyoplankton in 
the upper Chesapeake Bay. Special report, 6:2883 (PB—80- 
148836) 
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Kansas State Univ., Manhattan (USA). Dept. of Mathematics 

Numerical simulation of high-energy-electron gerated field in 
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Lead and toxic metals in airborne particulates. Final report Apr- 
Nov 78, 6:2837 (PB—80-137201) 

New Mexico Health and Environment Dept., Santa Fe (USA) 

Geotechnical considerations for radiological hazard assessment of 
WIPP: a report of a meeting held on January 17-18, 1980, 
6:2055 (DOE/AL/10752—6) 

Review comments on the report of the steering committee on 
waste acceptance criteria for the Waste Isolation Pilot Plant, 
6:2111 (DOE/AL/10752—4) 

New Mexico Inst. of Mining and Technology, Socorro (USA). Dept. 
of Geoscience 

Seismicity on the area of the Waste Isolation Pilot Plant (WIPP), 
6:2096 (SAND—80-7096) 
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New Mexico Inst. of Mining and Technology, Socorro (USA). New 
Mexico Petroleum Recovery Research Center 
Simulation of one-dimensional convection of four phase, four 
component mixtures, 6:1939 (DOE/ET/12082—2) 
— Mexico State Univ., Las Cruces (USA). New Mexico Energy 
nst. 
Selecting water-pumping windmills, 6:2288 (PB—80-149776) 
New Mexico Univ., Albuquerque (USA) 
Nonlinear calculations for BL Her stars, 6:3059 (LA-UR—80- 
2817) 
New York State Assembly Scientific Staff, Albany (USA) 
Jolly Tiger data report. Monthly report, 6:2494 (DOE/CS/ 
20020—T1) 
Jolly Tiger data report. Monthly report, 6:2495 (DOE/CS/ 
20020—T2) 
Jolly Tiger data report. Monthly report, 6:2496 (DOE/CS/ 
20020—T3) 
New York State Dept. of Health, Albany (USA) 
Sources of ozone and sulfate in northeastern United States. 
Annual progress report, 6:2831 (COO—4501-4) 
North Atlantic Treaty Organization, Brussels (Belgium). Committee 
on the Challenges of Modern Society 
Energy pilot studies - integrating report. geothermal, solar, 
rational use of energy (conservation), automotive propulsion 
systems, 6:2241 (PB—80-146988) 
North Carolina State Univ., Raleigh (USA). Dept. of Chemical 
Engineering 
Devolaiilization kinetics and elemental release in the pyrolysis of 
pulverized coal. Final report Sep 77-Sep 79, 6:1834 (PB—80- 
130222) 
Northwestern Univ., Evanston, IL (USA) 
Nuclear structure studies with medium energy probes, 6:3087 
(DOE/ER/02706—6) 
Notre Dame Univ., IN (USA). Dept. of Electrical Engineering 
Study on the use of adaptive control for energy conservation in 
large solar heated and cooled buildings, 6:2216 (LA-UR—80- 
2574) 
Notre Dame Univ., IN (USA). Radiation Lab. 
Quarterly report, July 1-September 30, 1980, 6:2692 (NDRL— 
2181) 
Nuovo Pignone, Florence (Italy) 
Construction of a complete all season conditioning with solar 
energy of an office building of 260 m? and its operation. Final 
report, 6:2214 (EUR—6702-EN) 
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Oak Ridge Associated Universities, Inc., TN (USA). Inst. for Energy 
Analysis 

Cost-energy dynamics: an engineering-economic basis for 
industrial energy conservation policies, 6:2561 (ORAU/IEA— 
80-12(M)) 

Oak Ridge Gaseous Diffusion Plant, TN (USA) 

Characterization of the solid product(s) formed when UF, is 
released into ambient air in a contained volume (VU), 6:2109 (K/ 
ET—503) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Oak Ridge National Lab., TN (USA) 

Aberrant RNA metabolism in hamster embryo fibroblasts 
exposed to benzo(a)pyrene, 6:3017 (CONF-8010108—1) 

Advances in noise analysis for nuclear plant surveillance and 
diagnostics, 6:2375 (CONF-801053—8) 

Alloy development for irradiation performance. Quarterly 
progress report for period ending June 30, 1980, 6:3245 (DOE/ 
ER—0045/3) 

Application of TEDPED to analyze serum enzyme distributions 
in rabbits, 6:2974 (CONF-8010106—6) 

Aspects of uncertainty in simulation modeling, 6:3016 (CONF- 
8010106—1) 

Availability study of the engineering test facility (ETF), 6:3233 
(CONF-801011—36) 

Biological exposure sensors in coal conversion technologies, 
6:1934 (CONF-801143—1) 

Biology Division progress report, October 1, 1978-May 31, 1980, 
6:2998 (ORNL—5685) 


OAK RIDGE NATIONAL LAB., TN 


Characterization of selected application of biomass energy 
technologies and a solar district heating and cooling system, 
6:2168 (DOE/EV—0104) 

Chemicals for enhanced oil recovery. Quarterly report, October 
1-December 31, 1980, 6:1938 (DOE/BETC/OR—15) 

Computer aided cinematographic techniques for model 
validation, 6:3296 (CONF-8010106—8) 

Data bases for rapid response to power reactor problems, 6:2385 
(CONF-801095—1) 

Decentralized energy planning and consensus in energy policy, 
6:2451 (CONF-800547—1) 

Determination of iodine-129 in mixed fission products by neutron 
activation analysis, 6:2643 (ORNL/TM—7449) 

Development of reference conditions for geologic repositories for 
nuclear waste in the USA, 6:2093 (SAND—80-2416C(Draft)) 
Distributions of transit time and age for several models of carbon 

turnover in the ocean, 6:2897 (CONF-8010106—5) 

DUVAS (derivative uv-absorption spectrometer): instrument 
description and operating .nanual, 6:2833 (ORNL—5688) 

EBT: an alternate concept to tokamaks and mirrors, 6:3239 
(CONF-801037—24(Draft)) 

EBT data acquisition and analysis system, 6:3270 (ORNL/TM— 
7464 

pane design and performance of the ORNL positive ion 
sources, 6:3234 (CONF-801011—37) 

Energy use and engineering audits at state-owned facilities in 
Minnesota, 6:2491 (CONF-801076—1) 

Environmetrics of synfuels. I. Processing the automated PDP-11 
data components for the UMD gasifier facility, 6:1862 (CONF- 
8010106—7) 

Environmetrics of synfuels. II. A computer-based coding scheme 
for coal-conversion research data, 6:1861 (CONF-8010106—3) 

Evaluation of neutron and gamma-ray-production cross sections 
for natural iron (ENDF/B-V MAT 1326), 6:3155 (ORNL/ 
TM—7523) 

Expectations and realities in the nuclear technology exchanges 
with the USSR, 6:2436 (CONF-801093—1) 

First wall-shield design considerations for ETF, 6:3236 (CONF- 
801011—44) 

Fuels and chemicals from woody biomass program. Fourth 
quarter progress report, 6:2179 (DOE/TIC—11251) 

Future needs for inelastic analysis in design of high-temperature 
nuclear plant components, 6:2362 (CONF-801003—5) 

Graphical comparison of calculated internal conversion 
coefficients, 6:3170 (ORNL—5704) 

Induced magnetization density in the 5f system UA |», 6:3177 
(CONF-801134—8(Draft)) 

Influence tunction method applied to energy time series data, 
6:3295 (CONF-801045—3) 

Influence of injected helium on the phase instability of ion- 
irradiated stainless steel, 6:2601 (CONF-801072—1) 

Interactions between government regulations, standards, and 
engineering practice, 6:2702 (CONF-801073—1) 

Large coil test facility, 6:3235 (CONF-801011—43) 

Location of test bundle instrumentation and anticipated 
experimental values for the CFTL AG-1! bundle, 6:2369 
(ORNL/CFTL—80-158) 

Mathematical model of the HYGAS pilot plant reactor. Fossil 
energy program, 6:1833 (ORNL—5475) 

Mathematical phantoms for evaluation of age-specific internal 
dose, 6:2994 (CONF-801083—1) 

Modified calutron negative ion source operation and future plans, 
6:3240 (CONF-801068—6) 

Neutron scattering evidence on Lifshitz behavior in MnP, 6:3178 
(CONF-801134—10(Draft)) 

Neutron skyshine at energies = 400 MeV, 6:3191 (CONF- 
801107—36) 

New methods of analysis of materials strength data for the 
ASME Boiler and Pressure Vessel Code, 6:2706 (CONF- 
801102—31) 

Nuclear criticality safety studies applicable to spent fuel shipping 
cask designs and spent fuel storage, 6:2713 (ORNL/TM—7403) 

Nuclear medicine technology. Progress report, quarter ending 
March 31, 1980, 6:2977 (ORNL/TM—7411) 

Oak Ridge research reactor quarterly report, January, February, 
and March of 1980, 6:2384 (ORNL/TM—7433) 

Observations of discrete energy loss effects in spectra of 
positrons reflected from solid surfaces, 6:3068 (CONF- 
8010110—1) 

Ocean thermal energy conversion gas desorption studies. Volume 
1. Design of experiments, 6:2202 (ORNL/TM—7438/V 1) 

One-dimensional gamma ray and photoneutron shielding 
calculations for the EBT-P, 6:3269 (ORNL/TM—7136) 
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OAK RIDGE NATIONAL LAB., TN 


Photoionization of atoms and molecules using synchrotron 
radiation, 6:3067 (CONF-801111—19) 

Plume washout around a major coal-fired power plant: results of 
a single storm event, 6:2829 (CONF-800814—10) 

Predicting routes of radioactive wastes moved on the US railroad 
system, 6:2032 (CONF-801115—23) 

Procedure for the rapid evaluation of carbon stripper foils, 6:2776 
(CONF-8010101—1) 

Radiological survey of the inactive uranium-mill tailings at Ray 
Point, Texas, 6:2894 (ORNL—5463) 

RCS program evaluation plan options, 6:2515 (ORNL/TM— 
7380) 

Recent searches for superheavy elements in deep-inelastic 
reactions, 6:3165 (UCRL—84407) 

Skyshine at neutron energies = 400 MeV, 6:3182 (ORNL/TM— 
7512) 

Small-angle neutron scattcring from magnetic correlations in Feo 
7Alo 3, 6:3174 (CONF-801134—S(Draft)) 

State energy office data management: the preliminary energy 
audit of the institutional buildings grants program, 6:2514 
(ORNL/CON—S5S5) 

State-of-the-art assessment of coal feeding for coal conversion 
plants, 6:1803 (CONF-801090—1) 

State-of-the-art assessment of heat transfer equipment, 6:1816 
(DOE/TIC—11300) 

Statistical analysis of atmospheric dispersion parameters from 
Karlsruhe, Federal Republic of Germany: an application of 
TEDPED, 6:2826 (CONF-8010106—4) 

Status of multigroup sensitivity profiles and covariance matrices 
available from the radiation shielding information center, 
6:3179 (CONF-8010113—1) 

Stress analysis of superconducting magnets for magnetic fusion 
reactors, 6:3241 (CONF-801 102—30) 

Summary of results from the ORNL ion irradiation program, 
6:3242 (CONF-8010114—1!) 

Technology assessment of ceramic joining applicable to heat 
exchangers. Technical planning study TPS-77-748. Final 
report, 6:2294 (EPRI-AP—1586) 

Temperature dependence of the magnetic excitations in Gd, 
6:3175 (CONF-801 134—6(Draft)) 

Temperature dependent dynamic susceptibility calculations for 
itinerant ferromagnets, 6:3176 (CONF-801134—7(Draft)) 

Transportation of radioactive materials: legislative and regulatory 
information system, 6:2031 (CONF-8011!5—4) 

US cask requirements and industry capability survey, 6:2043 
(SAND—80-0797C) 

Use of a small accelerator as a source of 14-MeV neutrons for 
shielding studies, 6:3192 (CONF-801111—18) 

Valence states of actinides in synthetic monazites, 6:2652 (CONF- 
801124—22(Draft)) 

Oak Ridge Y-12 Plant, TN (USA) 

Composite flywheel testing and evaluation at the Oak Ridge 
Flywheel Evaluation Laboratory, 6:2406 (Y/DX—202) 

Multiple-comparison computer program using the bonferroni t 
Statistic, 6:3303 (Y—2228) 

Preparation, heat treatment, and mechanical properties of the 
uranium-5 weight percent chromium eutectic alloy, 6:2617 
(Y—2224) 

Office of Technology Assessment (U.S. Congress), Washington, DC 

Environmental contaminants in food. Volume I, 6:2890 (PB—80- 
153265) 

Ocean margin drilling: a technical memorandum, 6:3049 (OTA- 
TM-O—4) 

Olgeirson (Erik R.) Associates, Conifer, CO (USA) 

Ecological investigations: vegetation studies, preliminary 
findings, 6:1979 (DOE/LC/10787—61) 

Oregon State Univ., Corvallis (USA). Dept. of Atmospheric Science 

Analysis of strong nocturnal shears for wind machine design. 
Progress report, 6:2287 (DOE/ET/23116—79-1) 

Oregon State Univ., Corvallis (USA). Dept. of Chemical Engineering 

Cold modeling of fluidized-bed combustors. Final report, 6:1929 
(EPRI-CS—1476) 

ORI, Inc., Silver Spring, MD (USA) 

Scaling considerations for the ocean thermal energy conversion 
(OTEC) cold water pipe at-sea test program, 6:2201 (DOE/ 
NOAA/OTEC—11) 

OR/MS Dialogue, Inc., Cambridge, MA (USA) 

Market assessment for active solar heating and cooling products. 
Category B: A survey of decision makers in the HVAC market 
place. Survey instruments, 6:2205 (DOE/CS/30209—T1) 
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PAR Enterprises, Inc., Fairfax, VA (USA) 
Ceramic heat recuperators for industrial heat recovery, 6:2553 
(DOE/CS/40174—01) 
Peak Oil Co., Tampa, FL (USA) 
Acid sludge utilization, 6:2552 (DOE/BC/10089—1) 
PEDCO-Environmental, Inc., Cincinnati, OH (USA) 

Environmental Protection Agency performance test methods. 
parts I and II, 6:2835 (PB—80-132236) 

Epa utility fgd (flue gas desulfurization) survey: April-June 1979. 
Quarterly report Apr-Jun 79, 6:2306 (PB—80-147630) 

Guidance for lowest achievable emission rates from 18 major 
stationary sources of particulate, nitrogen oxides, sulfur 
dioxide, or volatile organic compounds, 6:2842 (PB—80- 
140262) 

Population and characteristics of industrial/commercial boilers in 
the U.S. Final report Mar 78-May 79, 6:2567 (PB—80-150881) 

Pennsylvania Univ., Philadelphia (USA). Moore School of Electrical 
Engineering 

Analysis and evaluation in the production process and equipment 
area of the Low-Cost Solar Array Project, 6:2172 (DOE/JPL/ 
954796—80/9) 

Physical Sciences, Inc., Woburn, MA (USA) 

Hydrocarbon autothermal performing program annual report, 
6:1812 (DOE/MC/12734—T1) 

Modeling of wet gas cleanup. Task 13. Final technical report, 
6:1811 (DOE/MC/08450—T 1) 

si teas Bundesanstalt, Braunschweig (Germany, 

Geological aspects of weak spot analysis for the federal 
repository for radioactive wastes at the Gorleben site, 6:2072 
(ORNL -tr—4673) 

Pittsburg and Midway Coal Mining Co., Denver, CO (USA) 

Solvent Refined Coal (SRC) process. Quarterly technical 
progress report, January 1979-March 1979, 6:1804 (DOE/ET/ 
10104—TS) 

Solvent Refined Coal (SRC) process. Quarterly technical 
progress report, April 1979-June 1979, 6:1806 (DOE/ET/ 
10104—T7) 

Pittsburg and Midway Coal Mining Co., Englewood, CO (USA) 

Solvent Refined Coal (SRC) process: trace elements. Volume III. 
Pilot plant development work. Part 6. Fate of trace elements in 
the SRC process, 6:1805 (DOE/ET/10104—T6) 

Pittsburgh Univ., PA (USA) 

Filtration and dewatering: review of literature, 6:1879 (DOE/ 
ET/14291—1) 

Power Conversion Technology, Inc., San Diego, CA (USA) 

Report on Phase 1A of demonstration of scientific and economic 
feasibility of a solid-state heat engine, 6:2490 (DOE/ER/ 
01736—T2) 

PRC Energy Analysis Co., McLean, VA (USA) 

Satellite power system (SPS) initial insurance evaluation, 6:2154 
(DOE/ER/21059—01) 

President's Commission on the Accident at Three Mile Island, 
Washington, DC (USA) 

Report of the Office of Chief Counsel on the Nuclear Regulatory 
Commission, 6:2391 (NP—25104) 

Report of the Office of Chief Counsel on the role of the 
managing utility and its suppliers, 6:2392 (NP—25106) 

Report of the Public’s Right to Information Task Force, 6:2394 
(NP—25108) 

Reports of the Office of Chief Counsel on emergency 
preparedness, emergency response, 6:2393 (NP—25107) 

Princeton Univ., NJ (USA). Plasma Physics Lab. 

Flux and energy of deuterium incident on a limiter-like probe in 
PLT, 6:3211 (SAND—80-1747) 

MHD description of plasma: handbook of plasma physics, 6:3208 
(PPPL—1705) 

Nuclear radiation analysis for TFTR, 6:3273 (PPPL—1711) 

PDX multichannel interferometer, 6:3209 (PPPL—1714) 

TORFA - toroidal reactor for fusion applications, 6:3272 
(PPPL—1700) 

Purdue Univ., Lafayette, IN (USA). School of Electrical Engineering 

Optimal control of.a dc transmission system, 6:2349 (PB—80- 
147085) 
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Radian Corp., Austin, TX (USA) 

Adipic acid degradation mechanism in aqueous fgd (flue gas 
desulfurization) systems. Final report Oct 78-Apr 79, 6:1858 
(PB—80-144595) 

Geothermal materials survey: Baca Geothermal Demonstration 
Power Plant, Baca, New Mexico, 6:2277 (DOE/ET/27026— 
TS) 

Technology assessment report for industrial boiler applications: 
synthetic fuels. Final report Jun 78-Jun 79, 6:1868 (PB—80- 
152606) 

Radian Corp., Durham, NC (USA) 

Technology assessment report for industrial boiler applications: 
flue gas desulfurization. Final report Jun 78-Oct 79, 6:2750 
(PB—80-150873) 

RCA Labs., Princeton, NJ (USA) 

Flux and energy of deuterium incident on a limiter-like probe in 

PLT, 6:3211 (SAND—80-1747) 
Rensselaer Polytechnic Inst., Troy, NY (USA) 

Alpha particle confinement in tandem mirrors, 6:3212 (UCRL— 
84282) 

Microbial enzyme reactions, 6:2165 (CONF-7909152—) 

Neutron measurements inside PWR containments, 6:2386 
(EML—379) 

Republic Geothermal, Inc., Santa Fe Springs, CA (USA) 

DOE Geothermal well stimulation program, 6:2283 (LA-UR— 
80-3011) 

Geothermal reservoir well stimulation symposium, 6:2267 
(CONF-800242—) 

Raft River well stimulation experiments: geothermal reservoir 
well stimulation program, 6:2276 (DOE/AL/10563—T7) 

Research Triangle Inst., Research Triangle Park, NC (USA) 

Description and evaluation of the Vermont demonstration 
project. Final report, 6:2501 (DOE/RG/08684—T3) 

Time-of-use electricity price effects: Arizona, 6:2504 (DOE/RG/ 
08684—T7) 

Time-of-use electricity price effects: Connecticut, 6:2500 (DOE/ 
RG/08684—T1) 

Time-of-use electricity price effects: Ohio, 6:2502 (DOE/RG/ 
08684—T5) 

Time-of-use electricity price effects: summary I, 6:2503 (DOE/ 
RG/08684—T6) 

Resources for the Future, Inc., Washington, DC (USA) 

Advances in synthetic fuels technology: progress in USA/DOE 

programs, 6:1800 (CONF-800910—2) 
RE/SPEC, Inc., Rapid City, SD (USA) 

Experimental plan for in-situ synthetic and natural brine 
movement studies at Avery Island, 6:2071 (ONWI/Sub—79/ 
E512/02200/4) 

Quasi-static strength and deformational characteristics of domal 
salt from Avery Island, Louisiana, 6:2877 (ONWI—116) 

Rochester Univ., NY (USA) 

Monte Carlo calculations of the free-molecule drag on chains of 
uniform spheres, 6:3083 (UR—3490-1913) 

Rochester Univ., NY (USA). Dept. of Radiation Biology and 
Biophysics 

Comparison of normal and asthmatic subjects’ responses to 
sulfate pollutant aerosols, 6:3030 (UR—3490-1886) 

Peripheral metabolism of parathyroid hormone, 6:2932 (UR— 
3490-1904) 

Production and characterization of yeast cytochrome c 
antibodies; immunological studies of mutants with altered 
cytochrome c synthesis, 6:2933 (UR—3490-1922) 

Rochester Univ., NY (USA). School of Medicine and Dentistry 

Microproperties of operant behavior as aspects of toxicity, 6:3029 
(UR—3490-1877) 

ROAM mutations causing increased expression of yeast genes: 
their activation by signals directed toward conjugation 
functions and their formation by insertion of tyl repetitive 
elements, 6:2968 (UR—3490-1879) 

Rocket Research Corp., Redmond, WA (USA) 

Study of the feasibility of cogeneration using wood waste as fuel. 
Final report, 6:2293 (DOE/TIC—11322) 

Rockwell International Corp., Canoga Park, CA (USA). Energy 
Systems Group 

Conventionally drilled stainless steel with the influence of 

subsequent processing, 6:2714 (RFP—3054) 


SANDIA NATIONAL LABS., ALBUQUERQUE, NM 


Criticality of moderated and undermoderated low-enriched 
uranium oxide systems, 6:2715 (RFP—3117) 

Effect of vacuum heat treatment on piutonium oxide surfaces as 
studied by XPS and AES, 6:2699 (RFP—3108) 

Engineered barrier development for a nuclear waste repository in 
basalt: an integration of current knowledge, 6:2080 (RHO- 
BWI-ST—7) 

Limit of error - who needs it, 6:2113 (RFP—3078) 

Summary report of waste tank improvement studies, 6:2082 
(RHO-LD—136) 

Rockwell International Corp., Cedar Rapids, [A (USA) 

Voltage-clearance recommendations for printed boards, 6:2740 
(SAND—80-2065C) 

Rockwell International Corp., Creve Coeur, MO (USA). 
Environmental Monitoring and Services Center 

Regional air pollution study. Carbon dioxide effects on RAMS 
(Regional Air Monitoring System) sulfur monitors. Final 
report, 6:2839 (PB—80-137508) 

Rockwell International Corp., Golden, CO (USA). Rocky Flats Plant 

Initial testing of pilot scale equipment for soil decontamination, 
6:2078 (RFP—3022) 

Investigation of a basic electrolyte for decontamination, 6:2698 
(RFP—3101) 

Modification of a Dionex Model 14 lon Chromatograph to 
permit analyzing radioactively contaminated samples, 6:2801 
(RFP—3076) 

Thermomechanical processing of 5083 aluminum to increase 
strength without increasing susceptibility to stress corrosion 
cracking, 6:2612 (RFP—2960) 

Ultrasonic evaluation of U-3/4 Ti penetrators by amplitude and 
frequency analysis, 6:2022 (RFP—3146) 

— International Corp., Richland, WA (USA). Energy Systems 
roup 

Clastic dikes of the Pasco Basin, Southeastern Washington. Final 
report, 6:3050 (RHO-BWI-C—64) 

Environmental issue identification for the Basalt Waste Isolation 
Project, 6:2079 (RHO-BWI-LD—25) 

Near-surface test facility. Phase I. Geologic site characterization 
report, 6:2081 (RHO-BWI-ST—8) 

Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations 

Testing of a uranium downhole logging system to measure in-situ 

plutonium concentrations in sediments, 6:2083 (RHO-SA—179) 
ROM-AIRE Solar Corp., Avon Lake, OH (USA) 

Low cost bare-plate solar air collector, 6:2233 (DOE/RS5/ 
10143—T1) 

Ross (M. Andrew), Columbus, OH (USA) 

Low pressure high speed Stirling air engine. Final technical 
report, 6:2755 (DOE/RS5/10142—2) 

Ruhrkohle A.G., Essen (Germany, F.R.) 

Central air cooling plant, 6:1871 (BMFT-FB-HA—80-038) 
Development of noise-abatement aids in underground mining 
operations. Subproject: low-noise compressed-air hammer 

drills, 6:2704 (BMFT-FB-HA—80-040) 
Rutgers--the State Univ., New Brunswick, NJ (USA) 

Exclusive spin-dependent pion production in medium-energy 

nucleon-nucleon collisions, 6:3090 (LA-UR—80-2994) 
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Sandia Labs., Albuquerque, NM (USA) 

Defects in neutron-irradiated extrinsic p-type silicon, 6:2632 
(SAND—80-1503C) 

Sandia National Labs., Albuquerque, NM (USA) 

Analysis and model testing of Super Tiger Type B packaging in 
accident environments, 6:2716 (SAND—80-0158C) 

Analysis of the longitudinal crush environment for small 
radioactive material packages involved in an aircraft crash, 
6:2046 (SAND—80-0898C) 

Analytical and empirical evaluation of low-level waste drum 
response to accident environments, 6:2720 (SAND—80-0861C) 

Borehole plugging test activities in southeastern New Mexico, 
6:2095 (SAND—80-2462C) 

Cask manufacturing methods and quality assurance problems, 
6:2724 (SAND—80-1016C) 

Cesium migration through solid cores of magenta dolomite, 
6:2085 (SAND—80-1335C) 





SANDIA NATIONAL LABS., ALBUQUERQUE, NM 


Composite backfill materials for radioactive waste iso'ation by 
deep burial in salt, 6:2087 (SAND—80-1377C) 

Compression and extension data for dome salt from West 
Hackberry, Louisiana, 6:1963 (SAND—79-0668) 

Computer assistance for electronic design at Sandia National 
Laboratories, 6:2741 (SAND—80-2418C) 

Contact-handled transuranic transportation system structural 
analysis, 6:2719 (SAND—80-0792C) 

Data handling facility for the Sandia Particle Beam Fusion 
Accelerator, 6:3274 (SAND—80-1189C) 

DEEP STEAM project. Quarterly report, January 1-March 31, 
1980, 6:1943 (SAND—80-1471) 

Design, fabrication, and performance of a 20 percent efficient 
silicon solar cell, 6:2185 (SAND—80-2225) 

Development of reference conditions for geologic repositories for 
nuclear waste in the USA, 6:2093 (SAND—80-2416C(Draft)) 

Developmental testing of partially volatile neutron shields for 
high-performance shipping casks, 6:2717 (SAND—80-0568C) 

Drivers for light ion fusion, 6:3277 (SAND—80-2432C) 

Economic analysis of the transport of radioactive materials in 
LWR and LMFBR fuel cycles in the United States, 6:2040 
(SAND—80-0297C) 

Economics of radioactive material transportation in the light- 
water reactor nuclear fuel cycle, 6:2039 (SAND—80-0035) 

Evaluation of dry versus wet unloading of spent nuclear fuel 
shipping casks, 6:2042 (SAND-—80-0796C) 

Extended testing of a modified 18B plutonium nitrate shipping 
container, 6:2722 (SAND—80-0909C) 

Federal legal constraints on state and local regulation of 
radioactive materials transportation, 6:2048 (SAND—80- 
0904C) 

Flux and energy of deuterium incident on a limiter-like probe in 
PLT, 6:3211 (SAND—80-1747) 

Hydrogen in fusion first wall surfaces, 6:3275 (SAND—80- 
1543C) 

Influence of pressure on de Haas-van Alphen frequencies in 
cobalt, 6:2613 (SAND—80-1520C) 

Instrumentation and process control development for in situ coal 
gasification. Quarterly report, April-June 1980, 6:1838 
(SAND—80-1921) 

Light ion beams as a potential ICF ignition source and 
requirements for reactor application, 6:3278 (SAND—80- 
2436C) 

Light ion driven inertial fusion reactor concepts, 6:3276 
(SAND—80-2425C) 

Mass memory formatter subsystem of the adaptive intrusion data 
system, 6:2114 (SAND—79-1703) 

Method to develop data supporting consequence analyses of 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and quali- 
fiers (subheadings) are selected and presented in the following 
format: 
SUBJECT DESCRIPTOR 
Qualifier 
Title, (supplementary information), citation number, 
(report number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See 
also references’ are used to indicate where to find references to 
subject concepts that are narrower, broader, or related to a particu- 
lar subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 


& 


ABSORPTION SPECTROSCOPY 
Low-power inductively coupled nitrogen plasma discharge for 
spectrochemical analysis, 6:2646 
Spectrometers 
DUVAS (derivative uv-absorption spectrometer): instrument 
description and operating manual, 6:2833 (ORNL—5688) 
AC SYSTEMS 
See also EHV AC SYSTEMS 
HVAC SYSTEMS 
UHV AC SYSTEMS 
Design 
Power transmission by direct and alternating currents. Report 
No. 15, 6:2309 (PB—80-142649) 
Performance 
Power transmission by direct and alternating currents. Report 
No. 15, 6:2309 (PB—80-142649) 
Superconducting Cables 
Construction and properties of a 1-m long NbsGe-based ac 
superconducting power transmission cable, 6:2311 (BNL— 
28438) 
ACCELERATOR FACILITIES 
Colliding Beams 
Report of Group II: p accelerators and anti pp colliders, 6:2775 
(BNL—28540) 
ACCELERATORS 
See also CYCLIC ACCELERATORS 
KEK SYNCHROTRON 
LINEAR ACCELERATORS 
NSLS 
STORAGE RINGS 
SYNCHROTRONS 
Beam Dynamics 
Compensation for longitudinal space charge forces as inductive 
wall impedances, 6:2759 (BNL—51236) 


Longitudinal effects of near-uniform beam-wall wake fields, 
6:2764 (BNL—51236) 

Requirement on average values of space domain wake fields 
with an example applicable to the Cornell synchrotron, 
6:2765 (BNL—51236) 

ACCOUNTING 
See also ENERGY ACCOUNTING 

Safeguards for special nuclear materials, 6:2112 (HEDL-SA— 

1965) 
ACETIC ACID 
Adsorption 

Adsorption of organic acids from dilute aqueous solution onto 

activated carbon, 6:1977 (DOE/LC/10020—T3) 
Removal 

Volatile component recovery from sulfite evaporator 
condensate. Final report 22 Jul 74-14 May 78, 6:2911 (PB— 
80-146921) 

Water Pollution Control 

Volatile component recovery from sulfite evaporator 
condensate. Final report 22 Jul 74-14 May 78, 6:2911 (PB— 
80-146921) 

ACETIC ACID ESTERS 
Toricity 

Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 

ACETONE 
Toxicity 

Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 

ACETYLENES 
See ALKYNES 
ACID ELECTROLYTE FUEL CELLS 
Electrocatalysts 

Oxygen reduction on supported Pt alloys and intermetallic 
compounds in phosphoric acid. Final report, 6:2488 (EPRI- 
EM—1553) 

Electrochemistry 

Fuel cell applied research: electrocatalysis and materials. 
Quarterly report, July 1-September 30, 1979, 6:2485 (BNL— 
51198) 

Research Programs 

Fuel cell applied research: electrocatalysis and materials. 
Quarterly report, July 1-September 30, 1979, 6:2485 (BNL— 
51198) 

ACID PHOSPHATASE 
Biochemistry 

Study of acid phosphatase and dipeptidy! aminopeptidase II in 
monodispersed anterior pituitary cells using flow cytometry 
and electron microscopy, 6:2953 

ACID RAIN 
Environmental Effects 

Sulfuric acid rain effects on crop yield and foliar injury. Final 

report, 6:3022 (PB—80-151079) 
ACRYLONITRILE 
Environmental Impacts 

Status assessment of toxic chemicals: acrylonitrile. Final report 

1 Nov-31 Dec 77, 6:2847 (PB—80-146301) 
ACTINIDE NUCLEI 
Neutron Reactions 

Neutron-nucleus optical potential for the actinide region (10 

keV to 1 MeV), 6:3164 
ACTINIDES 
Ion Exchange Chromatography 

Separation of macro-quantities of actinide elements at 

Savannah River by high-pressure cation exchange, 6:2024 





ACTINIDES 
Solvent Extraction 


Solvent Extraction 
Process for recovering actinide values (Patent), 6:2026 
ACTINIUM 228 
Gamma Detection 

Radon and thoron emanation measurements and the effect of 

ground water, 6:2892 (BNL—28491) 
ACTIVATION ANALYSIS 
Bibliographies 

Neutron activation analysis of foods (citations from the Food 
Science and Technology Abstracts data base). Report for jan 
72-dec 79, 6:2644 (PB—80-804966) 

ADENOCARCINOMAS 
See CARCINOMAS 
ADENOSINE TRIPHOSPHATASE 
See ATP-ASE 
ADHESIVES 
Chemical Preparation 

Synthesis of MDIPA, an aromatic diamine curative for 
polyurethane adhesives. Final report, 6:2629 (BDX—613- 
2509) 

ADIPIC ACID 
Decomposition 

Adipic acid degradation mechanism in aqueous fgd (flue gas 
desulfurization) systems. Final report Oct 78-Apr 79, 6:1858 
(PB—80-144595) 

ADRIAMYCIN 
See DOXORUBICIN 
ADSORBENTS 
Abrasion 

Natural sorbent attrition studies related to fluidized bed coal 

combustion, 6:1910 (CONF-800428—(Vol.3)) 
Agglomeration 

Agglomeration methods of improving FBC sorbent utilization 

and combustion efficiency, 6:1908 (CONF-800428—(Vol.3)) 
Economics 

Assessment of advanced sulfur removal systems for electric 

utility AFBC, 6:1911 (CONF-800428—(Vol.3)) 
Efficiency 

Assessment of advanced sulfur removal systems for electric 
utility AFBC, 6:1911 (CONF-800428—(Vol.3)) 

Sulfur capturing effectivity of limestones and dolomites in 
fluidized bed combustion, 6:1907 (CONF-800428—(Vol.3)) 

Elutriation 

Natural sorbent attrition studies related to fluidized bed coal 

combustion, 6:1910 (CONF-800428—(Vol.3)) 
Recycling 

Assessment of advanced sulfur removal systems for electric 

utility AFBC, 6:1911 (CONF-800428—(Vol.3)) 
Regeneration 

Assessment of advanced sulfur removal systems for electric 
utility AFBC, 6:1911 (CONF-800428—(Vol.3)) 

Hydration process for reactivating spent limestone and 
dolomite sorbents for reuse in fluidized-bed coal combustion, 
6:1909 (CONF-800428—(Vol.3)) 

AEROSOLS 
See also RADIOACTIVE AEROSOLS 
Aerodynamics 
Monte Carlo calculations of the free-molecule drag on chains 
of uniform spheres, 6:3083 (UR—3490-1913) 
Production 
Generation of fume aerosols of zinc oxide, 6:2873 
AFR STORAGE 
See AWAY-FROM-REACTOR STORAGE 
AGGLOMERATION 
Inhibition 

Coal gasification pilot plant support studies. Subtask 4-2. 
Liquid-phase treatment to reduce the agglomerating 
properties of caking coals, 6:1828 (FE—2806-18) 

AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 
See also MANURES 
Combustion 

Environmental and economic evaluation of energy recovery 
from agricultural and forestry residues, 6:2169 (DOE/EV— 
0106) 
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Energy Recovery 
Environmental and economic evaluation of energy recovery 
from agricultural and forestry residues, 6:2169 (DOE/EV— 
0106) 
Enzymatic Hydrolysis 
Economics of sugar production with Trichoderma reesei 
Rutgers C-30, 6:2183 (LBL—11489) 
Fermentation 
Environmental and economic evaluation of energy recovery 
from agricultural and forestry residues, 6:2169 (DOE/EV— 
0106) 
Hydrolysis 
Environmental and economic evaluation of energy recovery 
from agricultural and forestry residues, 6:2169 (DOE/EV— 
0106) 
Pyrolysis 
Environmental and economic evaluation of energy recovery 
from agricultural and forestry residues, 6:2169 (DOE/EV— 
0106) 
AGRICULTURE 


See also FARMS 
SOIL CHEMISTRY 


Water Resources 

A dynamic regional impact analysis of federal expenditures on 
a water and related land resource project -- the Boise 
Project of Idaho, Part I. Direct economic impacts, 
economics subproject. Research technical completion report, 
6:2142 (PB—80-144280) 

AIR 
Neutron Dosimetry 

Neutron skyshine at energies = 400 MeV, 6:3191 (CONF- 

801107—36) 
Radiolysis 

Spontaneous fragmentation of an alpha-active ceramic: a 
mechanism for dispersion of solid waste, 6:2063 (LA-UR— 
80-2956) 

AIR CLEANING SYSTEMS 
Performance 

Sodium fire aerosol loading capacity of several sand and gravel 

filters, 6:2388 (HEDL-SA—2128) 
AIR FILTERS 
Performance Testing 

In-place testing of tandem HEPA filter stages using fluorescent 
aerosols, 6:2709 (LA-UR—80-2863) 

Loading capacity of various filters for lithium fire generated 
aerosols, 6:2708 (HEDL-SA—2130) 

AIR POLLUTION 
See also STATIONARY POLLUTANT SOURCES 
Atmospheric Chemistry 

Mechanisms of photochemical reactions in urban air. Final 

report 1 Dec 74-30 Nov 78, 6:2836 (PB—80-132384) 
Data Compilation 

National emissions data system (NEDS), fuel use report (1976). 

Final report, 6:2861 (PB—80-146905) 
Environmental Transport 

Modeling the results of two recent mesoscale dispersion 

experiments, 6:2876 
Exhaust Gases 

Statistical analysis of the Los Angeles catalyst study data, 

6:2845 (PB—80-144439) 
Mathematical Models 

Carbon Monoxide Hot Spot Guidelines mobile model. 
Software, 6:2865 (PB—80-150204) 

Carbon Monoxide Hot Spot Guidelines. Volume IV: 
documentation of computer programs to generate Volume I 
curves and tables, 6:2866 (PB—80-150212) 

Carbon Monoxide Hot Spot Guidelines. Volume V: user's 
manual for intersection-midblock model, 6:2867 (PB—80- 
150220) 

Estimation of the return period for Gumbel processes with 
applications to air quality measures. Technical report No. 36, 
6:2832 (DOE/EV/02874—70) 

Statistical analysis of atmospheric dispersion parameters from 
Karlsruhe, Federal Republic of Germany: an application of 
TEDPED, 6:2826 (CONF-8010106—4) 

Metals 

Lead and toxic metals in airborne particulates. Final report 

Apr-Nov 78, 6:2837 (PB—80-137201) 
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Monitoring 
Regional air pollution study. Carbon dioxide effects on RAMS 
(Regional Air Monitoring System) sulfur monitors. Final 
report, 6:2839 (PB—80-137508) 
Regional Analysis 
Examination of surface removal and horizontal transport of 
atmospheric sulfur on a regional scane, 6:2874 
Washout 
Plume washout around a major coal-fired power plant: results 
of a single storm event, 6:2829 (CONF-800814—10) 
AIR POLLUTION ABATEMENT 
Bibliographies 
Automobile air pollution: abatement through management and 
planning. Volume 1. 1970-1978 (citations from the NTIS 
Data Base). Report for 1970-78, 6:2595 (PB—80-806375) 
Automobile air pollution: abatement through management and 
planning. Volume 2. 1979-february, 1980 (citations from the 
NTIS Data Base). Report for 1979-Feb 80, 6:2596 (PB—80- 
806383) 
Economic Impact 
Economic impact of implementing RACT guidelines in the 
non-attainment areas for ozone in South Carolina. Final 
report, 6:2419 (PB—80-134067) 
AIR POLLUTION MONITORS 
Performance Testing 
Regional air pollution study. Carbon dioxide effects on RAMS 
(Regional Air Monitoring System) sulfur monitors. Final 
report, 6:2839 (PB—80-137508) 
Spectrometers 
DUVAS (derivative uv-absorption spectrometer): instrument 
description and operating manual, 6:2833 (ORNL—5688) 
AIR QUALITY 
Mathematical Models 
Estimation of the return period for Gumbel processes with 
applications to air quality measures. Technical report No. 36, 
6:2832 (DOE/EV/02874—70) 
Monitoring 
Lead and toxic metals in airborne particulates. Final report 
Apr-Nov 78, 6:2837 (PB—80-137201) 
Standards 
Performance measures and standards for air quality simulation 
models. Final report, 6:2868 (PB—80-152838) 
AIR SAMPLERS 
See also CASCADE IMPACTORS 
Design 
Stibine/arsine emissions from lead-acid batteries, 6:2408 
(CONF-800334— 16) 
Operation 
Operating manual for Ford's Farm Range air samplers, 6:2878 
(PNL—3361) 
AIRCRAFT 
Fuel Consumption 
New aviation technologies to the year 2000. Working paper, 
6:2541 (PB—80-160823) 
Internal Combustion Engines 
Evaluation of HC (hydrocarbon) control strategies for general 
aviation piston engines. Technical report, 6:2585 (PB—80- 
155393) 
Turbojet Engines 
Determination of the effects of ambient conditions on CFM56 
aircraft engine emissions. Final report, 6:2593 (PB—80- 
138597) 
ALABAMA 
Magnetic Surveys 
Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: Mobile quadrangle of Louisiana, 
Mississippi and Alabama. Final report, 6:1994 (GJBX— 
222(80)) 
Radiometric Surveys 
Aerial gamma ray and magnetic survey, Mississippi and 
Fiorida airborne survey: Mobile quadrangle of Louisiana, 
Mississippi and Alabama. Final report, 6:1994 (GJBX— 
222(80)) 
ALAP 
See RADIATION PROTECTION 
ALARA 
See RADIATION PROTECTION 


ALPHA-BEARING WASTES 
Specifications 


ALASKA 
Fiords 
Sediment-seawater exchanges of nutrients and transition metals 
in an Alaskan fjord, 6:3055 (DOE/EV/70001—52) 
ALCOHOL FUELS 
See also ETHANOL FUELS 
Chemical Feedstocks 
Feedstocks for alcohol fuel production, 6:2166 (CONF- 
8010100—2) 
Economics 
On-farm production of fuel-alcohol in Mid-America technical 
and economic potential, 6:2136 (MASEC-T?—80-009) 
Production 
Feedstocks for alcohol fuel production, 6:2166 (CONF- 
8010100—2) 
Regional Analysis 
On-farm production of fuel-alcohol in Mid-America technical 
and economic potential, 6:2136 (MASEC-TP—80-009) 
ALDEHYDES 


See also ARABINOSE 
FURFURAL 
GLUCOSE 


Energy Transfer 
V-V energy transfer from high vibrational levels of propynal, 
6:2672 (BNL—27999) 
ALGAE 
Bibliographies 
Geothermal wetlands: an annotated bibliography of pertinent 
literature, 6:2251 (EGG—2029) 
ALGORITHMS 
Experimental algorithm for n-dimensional adaptive quadrature, 
6:3305 
ALKALI METAL COMPOUNDS 
Removal 
Simultaneous high temperature removal of alkali and 
particulates in a pressurized gasification system. Fourth 
quarterly technical progress report, October 1979-December 
1979, 6:1829 (FE—3245-12) 
ALKALINE PHOSPHATASE 
Bioassay 
Application of TEDPED to analyze serum enzyme 
distributions in rabbits, 6:2974 (CONF-8010106—6) 
ALKANES 


See also CYCLOHEXANE 
METHANE 


Retention Functions 
Structural origin of chromatographic retention data, 6:2651 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYL RADICALS 
See also METHYL RADICALS 
Electron Exchange 
Reversible metal-to-metal methyl transfer in eta®- 
cyclopentadienyl(triphenylphosphine)dimethylcobalt(IID, 
6:2663 
ALKYNES 
Chemistry 
Chemistry of 1,4-dehydrobenzenes, 6:2674 (LBL—11699) 
ALLOY-MM-0011 
See IRON BASE ALLOYS 
ALLOYS 
Mixing Heat 
Correlation between compound formation and the heat of 
mixing in metallic systems, 6:3199 
ALPHA DETECTION 
Ionization Chambers 
Dependence of the anti W-value on the atomic number of 
heavy ions, 6:2790 
ALPHA PARTICLES 
Confinement 
Alpha particle confinement in tandem mirrors, 6:3212 
(UCRL—84282) 
ALPHA-BEARING WASTES 
Specifications 
Transuranic contaminated waste form characterization and 
data base, 6:2100 (UCRL—15299(Vol.3)) 
ALTERNATE FUELS 
See SYNTHETIC FUELS 
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Specifications 


ALUMINA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Combustion 

Pressure dependence of thermite burning velocities, 6:2671 

(SAND—-80-6024) 
Decontamination 

Investigation of a basic electrolyte for decontamination, 6:2698 

(RFP—3101) 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Fracture Properties 

Computer simulation of fracture tests, 6:2616 (UCRL—84793) 

Computer simulation of crack propagation in ductile materials 
under biaxial dynamic loads, 6:2615 (UCRL—84567) 

Positron Collisions 

Slow positrons in single-crystal samples of Al and Al-Al/sub 

x/O/sub y/, 6:3066 
Recovery 

Mineral recovery from US coals, 6:1880 (LASL—80- 

24(BRIEF)) 
Surface Properties 

Slow positrons in single-crystal samples of Al and Al-Al/sub 

x/O/sub y/, 6:3066 
Tensile Properties 

Computer simulation of crack propagation in ductile materials 

under biaxial dynamic loads, 6:2615 (UCRL—84567) 
Thermite Process 

Temperature and pressure dependence of the rate and 
characteristics of aluminothermic processes, 6:2620 
(SAND-—-80-6023) 
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Vacancies 
Annihilation of a positron in a vacancy in aluminum, 6:2618 
ALUMINIUM 27 TARGET 
Pion Plus Reactions 
Observation of isobaric analog states in pion single—charge- 
exchange reactions, 6:3148 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
Fabrication 
A15 superconductors through direct solid-state precipitation: 
V;Ga and NbsAl, 6:3197 (LBL—11021) 
Neutron Diffraction 
Induced magnetization density in the 5f system UA lo, 6:3177 
(CONF-801134—8(Draft)) 
Small-angle neutron scattering from magnetic correlations in 
Feo 7Alo 3, 6:3174 (CONF-801 134—5S(Draft)) 
Superconductivity 
AI15 superconductors through direct solid-state precipitation: 
V3Ga and NbsAl, 6:3197 (LBL—11021) 
ALUMINIUM BASE ALLOYS 
Fabrication 
Thermomechanical processing of 5083 aluminum to increase 
strength without increasing susceptibility to stress corrosion 
cracking, 6:2612 (RFP—2960) 
Stress Corrosion 
Thermomechanical processing of 5083 aluminum to increase 
strength without increasing susceptibility to stress corrosion 
cracking, 6:2612 (RFP—2960) 
ALUMINIUM CHLORIDES 
Catalytic Effects 
Hydrogenation and cracking of coal related fused-ring 
structures using ZnCl. and AICI; catalysts, 6:1832 (LBL— 
11512) 
ALUMINIUM OXIDES 
Positron Collisions 
Slow positrons in single-crystal samples of Al and Al-Al/sub 
x/O/sub y/, 6:3066 
Sputtering 
Development of selective surfaces. Final technical progress 
report, September 11, 1978-March 31, 1980, 6:2235 
(TELIC—80-1) 
Surface Properties 
Slow positrons in single-crystal samples of Al and Al-Al/sub 
x/O/sub y/, 6:3066 
ALUMINIUM SILICATES 
See also SMECTITE 
Sorptive Properties 
Simultaneous high temperature removal of alkali and 
particulates in a pressurized gasification system. Fourth 
quarterly technical progress report, October 1979-December 
1979, 6:1829 (FE—3245-12) 
AMBIENT TEMPERATURE 
Data Compilation 
Environmental data for sites in the National Solar Data 
Network, 6:2149 (SOLAR/0010—80/09) 
AMERICIUM 
Adsorption 
Composite backfill materials for radioactive waste isolation by 
deep burial in salt, 6:2087 (SAND—80-1377C) 
Solvent Extraction 
Removal of actinides from ICPP fuel reprocessing wastes 
engineering studies terminal report, 6:2060 (ENICO—1057) 
AMERICIUM 241 
Decontamination 
Initial testing of pilot scale equipment for soil decontamination, 
6:2078 (RFP—3022) 
Ion Exchange Chromatography 
Kilogram-scale purification of americium by ion exchange, 
6:2027 
AMES TEST 
See MUTAGEN SCREENING 
AMINES 
See also BENZIDINE 
CYTOSINE 
METHYLENE BLUE 
SPERMINE 
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Toxicity 
Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 
AMINO ACIDS 


See also BETAINE 
HISTIDINE 


Radiopharmaceuticals 
Nuclear medicine technology. Progress report, quarter ending 
March 31, 1980, 6:2977 (ORNL/TM—7411) 
AMINOGLYCIDES 


See AMINES 
SACCHARIDES 


AMINOTRANSFERASES 
Bioassay 
Application of TEDPED to analyze serum enzyme 
distributions in rabbits, 6:2974 (CONF-8010106—6) 
AMMONIA 
Phase Studies 
Preparation of a coal conversion systems technical data book. 
Quarterly report, November 1, 1979-January 31, 1980, 6:1817 
(FE—2286-60(10-80)) 
Synthesis 
U-GAS process for chemical manufacture, 6:1802 (CONF- 
800998—1) 
Toxicity 
Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 
AMMONIUM CHLORIDES 
Evaluation 
Amniotic fluid cell culture II. Evaluation of a red blood cell 
lysis procedure for culture of cells from blood-contaminated 
amniotic fluid, 6:2964 
AMMONIUM COMPOUNDS 
Toxicity 
Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 
AMMONIUM NITRATES 
Electric Conductivity 
Electrolytes. From dilute solutions to fused salts, 6:2666 
Thermodynamic Properties 
Electrolytes. From dilute solutions to fused salts, 6:2666 
AMNION CELLS 
See EMBRYONIC CELLS 
AMORPHOUS STATE 
Nuclear Magnetic Resonance 
Homogeneous fluorescence linewidths for amorphous hosts, 
6:3195 
Photoluminescence 
Homogeneous fluorescence linewidths for amorphous hosts, 
6:3195 
ANEMIAS 
Hereditary Diseases 
Studies on four hereditary blood disorders in Iceland, 6:2972 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 
See also EMBRYONIC CELLS 


TUMOR CELLS 
Cell Proliferation 
Nuclear medicine technology. Progress report, quarter ending 
March 31, 1980, 6:2977 (ORNL/TM—7411) 
Mutagen Screening 
Mutagenesis testing with mammalian cells: validating and 
adapting a multiple-marker bioassay to activate and detect 
mutagens in crude samples for energy technology. Progress 
report, July 1975-September 1980, 6:3026 (UCID—18080-80- 
1) 
Oncogenic Transformations 
y-glutamyl] transpeptidase and malignant transformation of 
cultured liver cells, 6:2947 
Transformation of mouse C3H/10T 1/2 cells by single and 
fractionated doses of x rays and fission-spectrum neutrons, 
6:3009 


ANIMAL FEEDS 
Chemical Analysis 

Research program to assess the impact of the land application 
of fluidized bed combustion residue on human nutrition, 
6:1897 (CONF-800428—(Vol.3)) 

Waste Product Utilization 

Methane generation from cattle residue at a dirt feedlot. Final 

report, 6:2133 (DOE/ET/20039—2) 
ANTILAMBDA PARTICLES 
Multiple Production 

Charged and neutral particle production from 400 GeV/c 

proton-proton collisions, 6:3099 
ANTIMONY 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangie, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

ANTIMUONS 
See MUONS PLUS 
ANTINEOPLASTIC DRUGS 
Biological Effects 

Anticarcinogenic effects of 2,3,7,8-tetrachlorodibenzo-p-dioxin 
on benzo(a)pyrene and 7,12-dimethylbenz(a)anthracene 
tumor initiation and its relationship to DNA binding, 6:3039 

Platinum Complexes 

Nuclear medicine technology. Progress report, quarter ending 

March 31, 1980, 6:2977 (ORNL/TM—7411) 
ANTINEUTRINO-NEUTRON INTERACTIONS 
Neutral-Current Interactions 

Antineutrino neutral current interactions in a neon and 

hydrogen bubble chamber, 6:3108 
ANTINEUTRINO-PROTON INTERACTIONS 
Neutral-Current Interactions 

Antineutrino neutral current interactions in a neon and 

hydrogen bubble chamber, 6:3108 
ANTINEUTRONS 
* Particle Production 
Production of anti-neutrons and charged anti-sigmas in e* e~ 
annihilations, 6:3105 
ANTISERUM 
See IMMUNE SERUMS 
ANTISIGMA PARTICLES 
Particle Production 

Charged and neutral particle production from 400 GeV/c 
proton-proton collisions, 6:3099 

Production of anti-neutrons and charged anti-sigmas in e* e~ 
annihilations, 6:3105 

ANTS 
See INSECTS 





APARTMENT BUILDINGS 
Particle Production 


APARTMENT BUILDINGS 
Solar Water Heating 
Sage, solar assisted gas energy. Summary report, 6:2219 (PB— 
80-144363) 
Sage, solar assisted gas energy, final report, 6:2220 (PB—80- 
153836) 
Total Energy Systems 
Cell and stack design alternatives. Second quarterly report, 
November 1, 1978-January 31, 1979, 6:2486 
(DOE/ET/11300—T7) 
Cell and stack design alternatives. First quarterly report, 
August 1, 1978-October 31, 1978, 6:2487 (DOE/ET/11300— 
T8) 
APES 
Behavior 
Preliminary study of the behavioral and biological effects of 
high intensity 60 HZ electric fields. Interim technical 
progress report No. 5, 6:3044 (SWRI—14-5277(No.5)) 
APPARATUS 
See EQUIPMENT 
APPLIANCES 
See also DEHUMIDIFIERS 
STOVES 
WATER HEATERS 
Environmental Impacts 
Environmental Readiness Document: buildings and community 
systems. Fiscal year 1980, 6:2579 (DOE/ERD—0028) 
APPROPRIATE TECHNOLOGY 
See also TECHNOLOGY UTILIZATION 
Financial Assistance 
DOE State and Local Assistance Programs, 6:2493 
(DOE/CS—0187) 
AQUATIC ECOSYSTEMS 
Once-Through Cooling Systems 
Thermal effects, 6:2913 
Radionuclide Migration 
Interactions of *°*PuO, heat sources with terrestrial and 
aquatic environments. Interim summary, 6:2123 (LA—8362) 
Temperature Effects 
Thermal effects, 6:2913 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 


See also FISHES 
PLANKTON 


Entrainment 
Methodology for assessing population and ecosystem level 
effects related to intake of cooling waters. Final report, 
6:2302 (EPRI-EA—1238) 
Impingement 
Methodology for assessing population and ecosystem level 
effects related to intake of cooling waters. Final report, 
6:2302 (EPRI-EA—1238) 
ARABINOSE 
Nuclear Magnetic Resonance 
Carbon-13 nuclear magnetic resonance spectroscopic 
investigation of the Kiliani reaction, 6:2679 
ARCHAEOLOGICAL SPECIMENS 
Activation Analysis 
Provenience studies using neutron activation analysis: the role 
of standardization, 6:2642 (BNL—28435) 
ARCHITECTURE 
Competition 
Design + energy: results of a national student design 
competition, 6:2497 (DOE/CS/22003—T2) 
AREA POLLUTION SOURCES 
See POLLUTION SOURCES 
ARGENTINA 
Transportation Systems 
National Transportation Plan: short-range plan. Historical 
background 1965-1977, 6:2521 (ANL-Trans—1186) 
ARGON 40 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Central collisions and light fragments production in relativistic 
heavy ion collision of “Ar projectile with copper and 
beryllium targets at 1.8 GeV nucleon incident energy (4° to 
14.7° (lab)), 6:3152 
Emission of heavy charged particles in relativistic nucleus- 
nucleus collisions (500 MeV/nucl), 6:3162 
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ARIZONA 
Geochemical Surveys 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Geothermal Resources 

Evaluation of geothermal energy in Arizona. Arizona 
geothermal planning/commercialization team. Quarterly 
topical progress report, April 1-June 30, 1980, 6:2243 
(DOE/RA/S0076—T2) 

Insolation 

Annual available radiation for fixed and tracking collectors, 

6:2150 
Power Demand 
Time-of-use electricity price effects: Arizona, 6:2504 
(DOE/RG/08684—T7) 
AROMATICS 

See also BENZENE 
BENZIDINE 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
TETRALIN 

Biodegradation 

Tenax-GC extraction technique for residual polychlorinated 
biphenyl and polyaromatic hydrocarbon analysis in 
biodegradation assays, 6:2941 

Chemical Reactions 

Zinc chloride-catalyzed reactions of oxygen- and sulfur- 
containing compounds which model structures in coal, 
6:2673 (LBL—11026) 

Chemistry 
Chemistry of 1,4-dehydrobenzenes, 6:2674 (LBL—11699) 
ARSENIC 
Absorption Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Environmental Impacts 

Status assessment of toxic chemicals: arsenic. Final report 1 

Nov-31 Dec 77, 6:2848 (PB—80-146319) 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

ARSENIC OXIDES 
Biological Effects 

Nuclear medicine technology. Progress report, quarter ending 

March 31, 1980, 6:2977 (ORNL/TM—7411) 
Toxicity 

Nuclear medicine technology. Progress report, quarter ending 

March 31, 1980, 6:2977 (ORNL/TM—7411) 
ARTERIOSCLEROSIS 
Diagnosis 

Synthetic oligopeptide substrates: their diagnostic application 
in blood coagulation, fibrinolysis, and other pathologic 
states, 6:2943 

ASBESTOS 
Biological Effects 

Status assessment of toxic chemicals: asbestos. Final report 1 

Nov-31 Dec 77, 6:2849 (PB—80-146327) 
Carcinogenesis 

Two-stage carcinogenesis studies with asbestos in Fisher 344 

rats, 6:3031 
Pollution Sources 

Status assessment of toxic chemicals: asbestos. Final report | 

Nov-31 Dec 77, 6:2849 (PB—80-146327) 
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Technology Assessment 
Status assessment of toxic chemicals: asbestos. Final report 1 
Nov-31 Dec 77, 6:2849 (PB—80-146327) 
ASHES 
See also FLY ASH 
Chemical Composition 
Combustion of western coal in a fluidized bed, 6:1893 (CONF- 
800428—(Vol.3)) 
Sorptive Properties 
Simultaneous high temperature removal of alkali and 
particulates in a pressurized gasification system. Fourth 
quarterly technical progress report, October 1979-December 
1979, 6:1829 (FE—3245-12) 
Uses 
Lime treatment of incinerator residue for road base 
construction. Final report 1962-77, 6:2566 (PB—80-150584) 
ASTATINE 201 
Decay 
Nuclear chemistry research and spectroscopy with radioactive 
sources. Sixteenth annual progress report, 6:2697 (ORO— 
3346-242) 
ASTROCYTOMAS 
See NEOPLASMS 
ATLANTIC OCEAN 
See also CHESAPEAKE BAY 
Meteorology 
Summary and analysis of physical oceanographic and 
meteorological information on the Continental Shelf and 
Blake Plateau from Cape Hatteras to Cape Canaveral. 
Volume 1. Executive summary. Final report, 6:3056 (PB— 
80-159072) 
Summary and analysis of physical oceanographic and 
meteorological information on the Continental Shelf and 
Blake Plateau from Cape Hatteras to Cape Canaveral. 
Volume 2. Sections 1-5. Final report, 6:3057 (PB—80- 
159080) 
Summary and analysis of physical oceanographic and 
meteorological information on the Continental Shelf and 
Blake Plateau from Cape Hatteras to Cape Canaveral. 
Volume 3. Sections 6, 7, and 8. Final report, 6:3058 (PB—80- 
159098) 
Oceanography 
Summary and analysis of physical oceanographic and 
meteorological information on the Continental Shelf and 
Blake Plateau from Cape Hatteras to Cape Canaveral. 
Volume 1. Executive summary. Final report, 6:3056 (PB— 
80- 159072) 
Summary and analysis of physical oceanographic and 
meteorological information on the Continental Shelf and 
Blake Plateau from Cape Hatteras to Cape Canaveral. 
Volume 2. Sections 1-5. Final report, 6:3057 (PB—80- 
159080) 
Summary and analysis of physical oceanographic and 
meteorological information on the Continental Shelf and 
Blake Plateau from Cape Hatteras to Cape Canaveral. 
Volume 3. Sections 6, 7, and 8. Final report, 6:3058 (PB—80- 
159098) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION S.°9ECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
Photoionization 
Photoionization of atoms and molecules using synchrotron 
radiation, 6:3067 (CONF-801111—19) 
ATP-ASE 
Sensitivity 
Mechanisms of inhibition of active transport ATPases by 
mercurials, 6:3043 
ATTACHED GREENHOUSES 
Design 
Urban Options Solar Greenhouse Demonstration Project. Final 
report, 6:2212 (DOE/R5/10128—2) 


Performance 

Urban Options Solar Greenhouse Demonstration Project. Final 

report, 6:2212 (DOE/R5/10128—2) 
AUSTENITE 
Thermodynamics } 

Re-analysis of the thermodynamics of the fcc iron-carbon 

system, 6:2622 
AUTOMOBILES 
Air Pollution Abatement 

Automobile air pollution: abatement through management and 
planning. Volume 1. 1970-1978 (citations from the NTIS 
Data Base). Report for 1970-78, 6:2595 (PB—80-806375) 

Automobile air pollution: abatement through management and 
planning. Volume 2. 1979-february, 1980 (citations from the 
NTIS Data Base). Report for 1979-Feb 80, 6:2596 (PB—80- 
806383) 

Automotive Fuels 

Casual misfueling of catalyst equipped vehicles, 6:2594 (PB— 

80- 153950) 
Diesel Engines 

Evaluation of two turbocharged diesel Volkswagen Rabbits. 
Technical report, 6:2533 (PB—80-148562) 

Particulate measurement-evaluation of the equivalency of the 
three-bag and four-bag LA-4 dynamometer test procedures. 
Technical report, 6:2586 (PB—80-155443) 

Exhaust Gases 

A study of emissions from passenger cars in six cities. Volume 
B. Final report, 6:2534 (PB—80-149818) 

Automobile air pollution: public health (citations from the 
NTIS data base). Report for 1964-Mar 80, 6:3023 (PB—80- 
806607) 

Casual misfueling of catalyst equipped vehicles, 6:2594 (PB— 
80-153950) 

CO hot spot preliminary investigation, 6:2524 (PB—80-145188) 

Portland study element iii: post - I/M deterioration study. 
Final report, 6:2582 (PB—80-150907) 

Portland study element i: short test correlation study. Final 
report, 6:2584 (PB—80-151210) 

Fuel Consumption 

A study of emissions from passenger cars in six cities. Volume 
B. Final report, 6:2534 (PB—80-149818) 

Oldsmobile Omega X-body baseline weight data. Final report 
Jul-Nov 79, 6:2525 (PB—80-145329) 

Fuel Economy 

An analysis of the automobile market: modeling the long-run 
determinants of the demand for automobiles. Volume I. The 
Wharton EFA automobile demand model. Final report Sep 
75-Mar 77, 6:2442 (PB—80-143316) 

An analysis of test procedure changes made during 1975-1979 
with respect to measured fuel economy effects. Technical 
report, 6:2536 (PB—80-153786) 

Portland study element iii: post - I/M deterioration study. 
Final report, 6:2583 (PB—80-150907) 

Portland study element i: short test correlation study. Final 
report, 6:2584 (PB—80-151210) 

Internal Combustion Engines 

Automotive manufacturing assessment system. Volume IV: 
engine manufacturing analysis. Final report Jun 77-Aug 78, 
6:2529 (PB—80-145667) 

Performance characteristics of 1977 Chrysler 318 Cid engine. 
Final report, 6:2538 (PB—80-155336) 

Performance characteristics of 1977 Ford 300 Cid engine. Final 
report, 6:2539 (PB—80-155419) 

Performance characteristics of 1977 American Motors 304 CID 
engine. Final report, 6:2540 (PB—80-155484) 

Manufacturing 

Automotive manufacturing assessment system. Volume I: 
master product schedules. Final report Jun 77-Aug 78, 
6:2526 (PB—80-145634) 

Automotive manufacturing assessment system. Volume II: 
product schedules of engine/drivetrain combinations. Final 
report Jun 77-Aug 78, 6:2527 (PB—80-145642) 

Automotive manufacturing assessment system. Volume III: 
materials -weight analysis. Final report Jun 77-Aug 78, 
6:2528 (PB—80-145659) 





AUTOMOBILES 
Materials 


Materials 
Automotive manufacturing assessment system. Volume III: 
materials -weight analysis. Final report Jun 77-Aug 78, 
6:2528 (PB—80- 145659) 
Mechanical Transmissions 
Automotive manufacturing assessment system. Volume II: 
product schedules of engine/drivetrain combinations. Final 
report Jun 77-Aug 78, 6:2527 (PB—80-145642) 
Meetings 
Energy pilot studies - integrating report. geothermal, solar, 
rational use of energy (conservation), automotive propulsion 
systems, 6:2241 (PB—80-146988) 
Recovery 
Casual misfueling of catalyst equipped vehicles, 6:2594 (PB— 
80- 153950) 
Supply and Demand 
An analysis of the automobile market: modeling the long-run 
determinants of the demand for automobiles. Volume I. The 
Wharton EFA automobile demand model. Final report Sep 
75-Mar 77, 6:2442 (PB-—80-143316) 
Weight 
Automotive manufacturing assessment system. Volume III: 
materials -weight analysis. Final report Jun 77-Aug 78, 
6:2528 (PB—80-145659) 
Weight Measurement 
Oldsmobile Omega X-body baseline weight data. Final report 
Jul-Nov 79, 6:2525 (PB—80-145329) 
AUTOMOTIVE FUELS 
Taxes 
White House anti-inflation program, March 14, 1980, 6:2413 
(CONF-8005112—) 
AWAY-FROM-REACTOR STORAGE 
Management 
Monthly away-from-reactor spent fuel storage report: AFR 
program, 6:2035 (DOE/SR-SF—2005-9) 
Planning 
Monthly away-from-reactor spent fuel storage report: AFR 
program, 6:2035 (DOE/SR-SF—2005-9) 
Research Programs 
AFR spent fuel storage program. Technical progress report, 
July 1980-September 1980, 6:2030 (AGNS—47921-TPR-5) 
Monthly away-from-reactor spent fuel storage report: AFR 
program, 6:2035 (DOE/SR-SF—2005-9) 
Spent Fuel Casks 
US cask requirements and industry capability survey, 6:2043 
(SAND—80-0797C) 
Storage Facilities 
AFR spent fuel storage program. Technical progress report, 
July 1980-September 1980, 6:2030 (AGNS—47921-TPR-5) 
AXEROPHTOL 
See VITAMIN A 
AXONS 
See NERVE CELLS 


BACKFILLING 
Materials 
Composite backfill materials for radioactive waste isolation by 
deep burial in salt, 6:2087 (SAND—80-1377C) 
Permeability 
Composite backfill materials for radioactive waste isolation by 
deep burial in salt, 6:2087 (SAND—80-1377C) 
Thermai Conductivity 
Composite backfill materials for radioactive waste isolation by 
deep burial in salt, 6:2087 (SAND—80-1377C) 
BACTERIOPHAGES 
Genetics 
Bacteriophage T7 DNA replication in vitro, 6:2934 
BAHAMA ISLANDS 
Plants 
Relationship between productivity and Nz (C2H_2) fixation in a 
Thalassia testudinum community, 6:2905 
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BALLOONING INSTABILITY 
Normal-Mode Analysis 
Drift-wave eigenmodes in toroidal plasmas, 6:3217 
BANDING TECHNIQUES 
Diagnostic Uses 

Banding studies of chromosomal abnormalities in patients with 

acute lymphocytic leukemia, 6:2985 
BARITE 
Recovery 

Mineral recovery from US coals, 6:1880 (LASL—80- 

24(BRIEF)) 
BARIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Sorption 

Radionuclide transport and retardation in tuff, 6:2062 (LA- 
UR—80-2949) 

Temperature and pH effects on sorption properties of 
subseabed clay, 6:2088 (SAND—80-1588C) 

BARIUM 133 
Gamma Spectra 

Nuclear chemistry research and spectroscopy with radioactive 
sources. Sixteenth annual progress report, 6:2697 (ORO— 
3346-242) 

BARLEY 
Germination 

Assessment of plant toxicity threshold of several heat transfer 
and storage fluids and eutectic salts, 6:3027 (UCLA— 
12/1264) 

Plant Growth 

Assessment of plant toxicity threshold of several heat transfer 
and storage fluids and eutectic salts, 6:3027 (UCLA— 
12/1264) 

Salinity 

Betaine synthesis from radioactive precursors in attached, 

water-stressed barley leaves, 6:2992 
BARNWELL FUEL PROCESSING PLANT 
Modifications 

AFR spent fuel storage program. Technical progress report, 

July 1980-September 1980, 6:2030 (AGNS—47921-TPR-5) 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
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BASALT 
Chemical Properties 
Characterization of iron-enriched synthetic basalt for 
transuranic containment, 6:2053 (CONF-801124—19) 
Leaching 
Characterization of iron-enriched synthetic basalt for 
transuranic containment, 6:2053 (CONF-801124—-19) 
Correlation of leachant analyses and weight loss measurements 
in the leaching of high-iron synthetic basalts, 6:2054 (CONF- 
801206—2) 
Mechanical Properties 
Characterization of iron-enriched synthetic basalt for 
transuranic containment, 6:2053 (CONF-801124—19) 
Microstructure 
Characterization of iron-enriched synthetic basalt for 
transuranic containment, 6:2053 (CONF-801124—19) 
Synthesis 
Characterization of iron-enriched synthetic basalt for 
transuranic containment, 6:2053 (CONF-801124—19) 
Temperature Effects 
Near-surface test facility. Phase I. Geologic site 
characterization report, 6:2081 (RHO-BWI-ST—8) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BEAM BUNCHING 
Stability 
Implications of transverse instability criteria in the design of 
high current, multibunch electron storage rings, 6:2760 
(BNL—51236) 
Longitudinal stability of a bunched beam with rectangular 
shape, 6:2766 (BNL—51236) 
BEAM DYNAMICS 
(Particle beam motion inside an accelerator.) 
See also BEAM BUNCHING 
Mathematical Models 
Collective effects on DCI, 6:2779 (BNL—51236) 
Meetings 
Proceedings of the 1979 workshop on beam current limitations 
in storage rings, July 16-27, 1979, 6:2778 (BNL—51236) 
BEAM STRIPPERS 
Performance Testing 
Procedure for the rapid evaluation of carbon stripper foils, 
6:2776 (CONF-8010101—1) 
BEAUTY PARTICLES 
Hadronic Particle Decay 
CP nonconservation in cascade decays of B mesons, 6:3132 
BEES 
See INSECTS 
BEHAVIOR 
(Limited to living systems.) 
Response Modifying Factors 
Pharmacological modulation of formation of long-term 
memory, 6:2923 (LBL—11558) 
BENTONITE 
Permeability 
Composite backfill materials for radioactive waste isolation by 
deep burial in salt, 6:2087 (SAND—80-1377C) 
Sorptive Properties 
Composite backfill materials for radioactive waste isolation by 
deep burial in salt, 6:2087 (SAND—80-1377C) 
Thermal Conductivity 
Composite backfill materials for radioactive waste isolation by 
deep burial in salt, 6:2087 (SAND—80-1377C) 
BENZENE 
Health Hazards 
Status assessment of toxic chemicals: benzene. Final report 1 
Nov-31 Dec 77, 6:2850 (PB—80-146335) 
Phase Studies 
Coal gasification pilot plant support studies. Subtask 3-2. Phase 
equilibrium studies as applied to treatment of raw bases from 
coal gasification (122 to 403°F and 590 to 2800 psia), 6:1819 
(FE—2306-15) 
Pollution Sources 
Status assessment of toxic chemicals: benzene. Final report 1 
Nov-31 Dec 77, 6:2850 (PB—80-146335) 


BERYLLIUM 
Spectroscopy 


Emission 


BENZIDINE 
Carcinogenesis 

Status assessment of toxic chemicals: benzidine. Final report 1 

Nov-31 Dec 77, 6:3021 (PB—80-146343) 
Pollution Sources 

Status assessment of toxic chemicals: benzidine. Final report 1 

Nov-31 Dec 77, 6:3021 (PB—80-146343) 
Uses 
Status assessment of toxic chemicals: benzidine. Final report 1 
Nov-31 Dec 77, 6:3021 (PB—80-146343) 
BENZOPHENONE 
Photolysis 
Dynamics of electron transfer in amine photooxidation, 6:2687 
BENZOPYRENE 
Biological Effects 

Aberrant RNA metabolism in hamster embryo fibroblasts 
exposed to benzo(a)pyrene, 6:3017 (CONF-8010108—1) 

Depressed humoral immunity and increased tumor incidence in 
mice following in utero exposure to benzo[a]pyrene, 6:3034 

Modification of the immunogenic properties of chemically 
induced tumors arising in hosts treated concomitantly with 
ultraviolet light, 6:2995 

Carcinogenesis 

Aberrant RNA metabolism in hamster embryo fibroblasts 
exposed to benzo(a)pyrene, 6:3017 (CONF-8010108—1) 

Anticarcinogenic effects of 2,3,7.8-tetrachlorodibenzo-p-dioxin 
on benzo(a)pyrene and 7,12-dimethylbenz(a)anthracene 
tumor initiation and its relationship to DNA binding, 6:3039 

Dose-Response Relationships 

Circulation of carcinogenic polycyclic aromatic hydrocarbons 
in the human environment and cancer prevention, 6:3035 

Marked differences in the skin tumor-initiating activities of the 
optical enantiomers of the diastereomeric benzo(a)pyrene 
7,8-diol-9,10-epoxides (Mice), 6:3041 

Metabolism 

Metabolism and macromolecular binding of benzo(a)pyrene 
and its noncarcinogenic isomer benzo(e)pyrene in cell 
culture, 6:3015 

Radioactivation 

Cytotoxicity in human skin fibroblasts induced by 
photoactivated polycyclic aromatic hydrocarbons, 6:3019 
(LA-UR—80-3010) 

Toxicity 

Cytotoxicity in human skin fibroblasts induced by 
photoactivated polycyclic aromatic hydrocarbons, 6:3019 
(LA-UR—80-3010) 

Effect of the co-carcinogen benzo(e)pyrene on microsome- 
mediated chemical mutagenesis in Salmonella typhimurium, 
6:3042 

Metabolism and macromolecular binding of benzo(a)pyrene 
and its noncarcinogenic isomer benzo(e)pyrene in cell 
culture, 6:3015 

BERYLLIUM 
Decontamination 

Investigation of a basic electrolyte for decontamination, 6:2698 

(RFP—3101) 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 





BERYLLIUM 
Emission 


Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Environmental Impacts 

Fusion fuel cycle: material requirements and potential effluents, 

6:3271 (PNL—3182) 
Recovery 

Mineral recovery from US coals, 6:1880 (LASL—80- 

24(BRIEF)) 
X-Ray Diffraction 

Scattering of x rays from low-Z materials, 6:3185 (UCRL— 

52968) 
BERYLLIUM 9 TARGET 
Argon 40 Reactions 

Central collisions and light fragments production in relativistic 
heavy ion collision of “Ar projectile with copper and 
beryllium targets at 1.8 GeV nucleon incident energy (4° to 
14.7° (lab)), 6:3152 

Helium 3 Reactions 

Large deviations from the polarization-analyzing power 
equality and implied breakdown of time reversal invariance 
(14 MeV), 6:3145 (LBL—11576) 

Large deviations from the polarization-analyzing power 
equality and implied breakdown of time reversal invariance 
(14 MeV), 6:3144 (LBL—11546) 

Neutron Reactions 
Search for leptons produced in association with prompt muons 
(n + Be at 300 GeV/c), 6:3112 
Proton Reactions 
Hadron-Hadron production at large transverse momenta (200 
to 400 GeV), 6:3102 
BERYLLIUM FLUORIDES 
Toxicity 
Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETAINE 
Biosynthesis 
Betaine synthesis from radioactive precursors in attached, 
water-stressed barley leaves, 6:2992 
BICYCLES 
Environmental Impacts 
Bicycling and air quality information document. Final report, 
6:2922 (PB—80-146863) 
Transport 
Bicycling and air quality information document. Final report, 
6:2922 (PB—80-146863) 
BI-GAS PROCESS 
Methanation 
Combined sift and methanation in a fluidized-bed reactor. 
Quarterly progress report, 1 July 1980-30 September 1980, 
6:1809 (DOE/ET/14815—16) 
Shift Processes 
Combined sift and methanation in a fluidized-bed reactor. 
Quarterly progress report, 1 July 1980-30 September 1980, 
6:1809 (DOE/ET/14815—16) 
BINARY-FLUID SYSTEMS 
Binary cycles, 6:2255 (DOE/RA/28320—2) 
BIOASSAY 
Sensitivity 
Sensitive, coupled assay for plasminogen activator using a thiol 
ester substrate for plasmin, 6:2928 (BNL—28298) 
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Specificity 
Sensitive, coupled assay for plasminogen activator using a thiol 
ester substrate for plasmin, 6:2928 (BNL—28298) 
BIOLOGICAL EVOLUTION 
Data Analysis 
Evolutionary trees from gene frequencies and quantitative 
characters: finding maximum likelihood estimates and testing 
hypotheses, 6:2926 (RLO—2225-5-53) 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 
BLOOD 
FOOD 
LEAVES 
ORGANS 
PLANTS 
URINE 
Bioconversion 
Microbial enzyme reactions, 6:2165 (CONF-7909152—) 
BIOLOGICAL RADIATION EFFECTS 
Experiment Planning 
Preliminary study of the behavioral and biological effects of 
high intensity 60 HZ electric fields. Interim technical 
progress report No. 5, 6:3044 (SWRI—14-5277(No.5)) 
BIOLOGICAL REPAIR 
Enzyme Activity 
Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 
Molecular Biology 
Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 
BIOLOGICAL TESTING 
See BIOASSAY 
BIOLOGY 
See also GENETICS 
Meetings 
Proceedings of the fourth annual symposium: science, 6:3292 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and 
algae.) 


See also AGRICULTURAL WASTES 
ALGAE 
MAIZE 
MANURES 
PLANTS 
SUGAR CANE 
TREES 
wooD 
WOOD WASTES 


Combustion 
Combustion, pyrolysis, gasification, and liquefaction of 
biomass, 6:2187 (SERI/TP—622-893) 
Fermentation 
On-farm production of fuel-alcohol in Mid-America technical 
and economic potential, 6:2136 (MASEC-TP—80-009) 
Forecasting 
Energy technology scenarios for use in water resources 
assessments under Section 13a of the Federal Nonnuclear 
Energy Research and Development Act, 6:2452 
(DOE/EV—0090) 
Gasification 
Combustion, pyrolysis, gasification, and liquefaction of 
biomass, 6:2187 (SERI/TP—622-893) 
Liquefaction 
Combustion, pyrolysis, gasification, and liquefaction of 
biomass, 6:2187 (SERI/TP—622-893) 
Pyrolysis 
Combustion, pyrolysis, gasification, and liquefaction of 
biomass, 6:2187 (SERI/TP—622-893) 
BIOMASS PLANTATIONS 
Research Programs 
Fuels and chemicals from woody biomass program. Fourth 
quarter progress report, 6:2179 (DOE/TIC—11251) 
Short Rotation Cultivation 
Potentialities of forest biomass as sources of energy, 6:2164 
(CONF-7808128—1) 
BIOMEDICAL RADIOGRAPHY 
Radiation Doses 
The selection of patients for x-ray examinations. Final report, 
6:3002 (PB-—80-157431) 
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BIOMIMETIC PROCESSES 
Research Programs 
Direct conversion of solar energy into electrical and chemical 
energy via photosynthetic models, 6:2181 (LBL—10760) 
BIPHENYLDIAMINE 
See BENZIDINE 
BIPYRIDINES 
Reduction 
Thermodynamically uphill reduction of a surface-confined 
N,N’-dialkyl-4,4’-bipyridinium derivative on illuminated p- 
type silicon surfaces, 6:2680 
Thermodynamics 
Thermodynamically uphill reduction of a surface-confined 
N,N’-dialkyl-4,4’-bipyridinium derivative on illuminated p- 
type silicon surfaces, 6:2680 
BISMUTH 
X-Ray Fluorescence Analysis 
Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 
Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 


Quadrangle, New Mexico, including concentrations of forty- 


two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 


reconnaissance data release for the Cody NTMS quadrangle, 


Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 


reconnaissance data listing release for the Three Forks Basin, 


Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 
BISMUTH 201 
Decay 
Nuclear chemistry research and spectroscopy with radioactive 
sources. Sixteenth annual progress report, 6:2697 (ORO— 
3346-242) 
BISMUTH 207 
Decay 
Nuclear chemistry research and spectroscopy with radioactive 
sources. Sixteenth annual progress report, 6:2697 (ORO— 
3346-242) 
BISMUTH 212 
Gamma Detection 
Radon and thoron emanation measurements and the effect of 
ground water, 6:2892 (BNL—28491) 
BISMUTH 214 
Gamma Detection 
Radon and thoron emanation measurements and the effect of 
ground water, 6:2892 (BNL—28491) 
BITTER SPAR 
See DOLOMITE 
BITUMINOUS COAL 
Chemical Analysis 
Petrographic, mineralogicai, and chemical characterization of 


certain Arctic Alaskan coals from the Cape Beaufort Region, 


6:1853 (MIRL—44) 
Comparative Evaluations 
Phase III laboratory support for H-coal project (Kentucky No. 
11 and No. 9, Illinois No. 6), 6:1821 (FE—2547-56) 


Mineralogy 
Petrographic, mineralogical, and chemical characterization of 
certain Arctic Alaskan coals from the Cape Beaufort Region, 
6:1853 (MIRL—44) 
Petrology 
Petrographic, mineralogical, and chemical characterization of 
certain Arctic Alaskan coals from the Cape Beaufort Region, 
6:1853 (MIRL—44) 
BLACK SHALES 
Age Estimation 
Palynology and environmental interpretations of the Antrim 
Shale of central Michigan, 6:1970 (FE—2346-81) 
Paleontology 
Palynology and environmental interpretations of the Antrim 
Shale of central Michigan, 6:1970 (FE—2346-81) 
BLADES (COMPRESSOR) 
See COMPRESSOR BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLASTS 
See EXPLOSIONS 
BLOOD 
Radiation Effects 
Hemopathologic consequences of protracted gamma 
irradiation: alterations in granulocyte reserves and 
granulocyte mobilization, 6:3006 
BLOOD CLOTTING 
See BLOOD COAGULATION 
BLOOD COAGULATION 
Enzyme Activity 
Synthetic oligopeptide substrates: their diagnostic application 
in blood coagulation, fibrinolysis, and other pathologic 
states, 6:2943 
BLOOD COAGULATION FACTORS 
See also THROMBIN 
Bioassay 
Sensitive, coupled assay for plasminogen activator using a thiol 
ester substrate for plasmin, 6:2928 (BNL—28298) 
BLOOD DISEASES 
See HEMIC DISEASES 
BLOWOUTS 
Volume 
Methods for determining vented volumes during gas well 
blowouts, 6:1967 (DOE/BETC/2215—1) 
BODY AREAS 
Radiation Doses 
Mathematical phantoms for evaluation of age-specific internal 
dose, 6:2994 (CONF-801083—1) 
BOHR THEORY 
Hamiltonians 
Bohr-Sommerfeld quantization of pseudospin Hamiltonians, 
6:3198 
BOHR-SOMMERFELD QUANTUM THEORY 
See BOHR THEORY 
BOILERS 
See also REFUSE-FUELED BOILERS 
Air Pollution Control 
Technology assessment report for industrial boiler applications: 
synthetic fuels. Final report Jun 78-Jun 79, 6:1868 (PB—80- 
152606) 
Environmental Impacts 
Population and characteristics of industrial/commercial boilers 
in the U.S. Final report Mar 78-May 79, 6:2567 (PB—80- 
150881) 
Flue Gas 
Technology assessment report for industrial boiler applications: 
flue gas desulfurization. Final report Jun 78-Oct 79, 6:2750 
(PB—80- 150873) 
Fuel Consumption 
Population and characteristics of industrial/commercial boilers 
in the U.S. Final report Mar 78-May 79, 6:2567 (PB—80- 
150881) 
Fuel Substitution 
Technology assessment report for industrial boiler applications: 
synthetic fuels. Final report Jun 78-Jun 79, 6:1868 (PB—80- 
152606) 





BOILERS 
Inventories 


Inventories 

Population and characteristics of industrial/commercial boilers 
in the U.S. Final report Mar 78-May 79, 6:2567 (PB—80- 
150881) 

Materials 

New methods of analysis of materials strength data for the 
ASME Doiler and Pressure Vessel Code, 6:2706 (CONF- 
801102—31) 

Pollution Control Equipment 

Technology assessment report for industrial boiler applications: 
flue gas desulfurization. Final report Jun 78-Oct 79, 6:2750 
(PB—80- 150873) 

Stress Analysis 

New methods of analysis of materials strength data for the 
ASME Boiler and Pressure Vessel Code, 6:2706 (CONF- 
801102—31) 

BOILING WATER REACTORS 

See BWR TYPE REACTORS 
BONES 

See SKELETON 
BOOKKEEPING 

See ACCOUNTING 
BOOM TOWNS 

Computerized Simulation 

New measure of sensitivity for social system simulation 

models, 6:2418 
Social Services 

New measure of sensitivity for social system simulation 

models, 6:2418 
Socio-Economic Factors 

New measure of sensitivity for social system simulation 

models, 6:2418 
BORANES 
Chemical Radiation Effects 

CO>-laser-driven reactions of B2Hs and B2H¢/B;H» mixtures, 

6:2693 
BOREHOLES 
Plugging 

Results from the Bell Canyon borehole plugging test, 6:2092 

(SAND—80-2376C) 
BORON 
Electrodeposition 

Boron deposition from fused salts. Final report, 6:2600 (BDX— 

613-2513) 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Ion Implantation 

Hydrogen in fusion first wall surfaces, 6:3275 (SAND—80- 

1543C) 
X-Ray Diffraction 

Scattering of x rays from low-Z materials, 6:3185 (UCRL— 

52968) 
BORON 11 TARGET 
Proton Reactions 

Large deviations from the polarization-analyzing power 
equality and implied breakdown of time reversal invariance, 
6:3145 (LBL—11576) 

Large deviations from the polarization-analyzing power 
equality and implied breakdown of time reversal invariance, 
6:3144 (LBL—11546) 

BORON CARBIDES 
Ion Implantation 

Hydrogen in fusion first wall surfaces, 6:3275 (SAND—80- 

1543C) 
BOROSILICATE GLASS 
Comparative Evaluations 

Continuous-flow leaching studies of crushed and cored 

SYNROC, 6:2633 (UCRL—84679) 
Leaching 

Continuous-flow leaching studies of crushed and cored 

SYNROC, 6:2633 (UCRL—84679) 
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BOUNDARY LAYERS 
Mathematical Models 

Pollutant transfer across the cavity region behind a two- 

dimensional fence, 6:2875 
BRAIN 
Receptors 

Chemical modification and reactivity of sulfhydryls and 
disulfides of rat brain nicotinic-like acetylcholine receptors, 
6:2940 

BRAYTON CYCLE POWER SYSTEMS 
Economic Analysis 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/003 1—80/6(Pt. 1)(Sect.B)) 

Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 

Fuel Consumption 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt. 1)(Sect.A)) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6(Pt.1)(Sect.B)) 

Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 

Technology Assessment 

Cogeneration Technology Alternatives Study (CTAS). United 
Technologies Corporation final report. Volume III: energy 
conversion system characteristics, 6:2555 
(DOE/NASA/0030—80/3) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume III: 
industrial processes, 6:2557 (DOE/NASA/0031—80/3) 

BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREEDER REACTORS 


See also FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 


Reactor Cores 
Monte Carlo analyses of simple U233 O2-ThO2 and U235 O2- 
ThO, lattices with ENDF/B-IV data (AWBA development 
program), 6:2370 (WAPD-TM—1470) 
Reactor Kinetics 
Monte Cario analyses of simple U233 O2-ThO2 and U235 O:- 
ThOy lattices with ENDF/B-IV data (AWBA development 
program), 6:2370 (WAPD-TM—1470) 
BREEDING BLANKETS 
Design 
First wall and blanket module safety enhancement by material 
selection and design decision, 6:3238 (CONF-801011—65) 
Fusion blanket for high-efficiency power cycles, 6:3232 
(BNL—28442) 
Safety 
First wall and blanket module safety enhancement by material 
selection and design decision, 6:3238 (CONF-801011—65) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES 
Migration 
Experimental plan for in-situ synthetic and natural brine 
movement studies at Avery Island, 6:2071 (ONWI/Sub— 
79/E512/02200/4) 
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Radiolysis 
Spontaneous fragmentation of an alpha-active ceramic: a 
mechanism for dispersion of solid waste, 6:2063 (LA-UR— 
80-2956) 
BRITISH COLUMBIA 
Wood Products Industry 
Replacing fossil fuels with sawmill residues in B.C. lumber 
kilns, 6:2563 (PB—80-145154) 
BROMINATED AROMATIC HYDROCARBONS 
Environmental Impacts 
Status assessment of toxic chemicals: polybrominated 
biphenyls. Final report 1 Nov-31 Dec 77, 6:2855 (PB—80- 
146400) 
Technology Assessment 
Status assessment of toxic chemicals: polybrominated 
biphenyls. Final report 1 Nov-31 Dec 77, 6:2855 (PB—80- 
146400) 
Uses 
Status assessment of toxic chemicals: polybrominated 
biphenyls. Final report 1 Nov-31 Dec 77, 6:2855 (PB—-80- 
146400) 
BROMINE 
Activation Analysis 
Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 
Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 
Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 
Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 
Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 
BROMODEOXYURIDINE 
See BUDR 
BUDR 
(Bromodeoxyuridine.) 
Cytological Techniques 
Cytokinetic analysis of the impaired proliferative response of 
peripheral lymphocytes from aged humans to 
phytohemagglutinin (BUDR), 6:2959 
BUILDING MATERIALS 
See also CONCRETES 
Energy Consumption 
Materials science and technology for more-energy-efficient 
buildings, 6:2492 (CONF-7903123—) 
Energy Efficiency 
Materials science and technology for more-energy-efficient 
buildings, 6:2492 (CONF-7903123—) 
Waste Product Utilization 
Acid sludge utilization, 6:2552 (DOE/BC/10089—1) 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
HOSPITALS 
HOTELS 
HOUSES 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 
Architecture 
Design + energy: results of a national student design 
competition, 6:2497 (DOE/CS/22003—T2) 
Damage 
Project RIO BLANCO, low-rise building damage study, 
6:2824 (PB—80- 149867) 
Dynamic Loads 
Project RIO BLANCO, low-rise building damage study, 
6:2824 (PB—80-149867) 
Energy Conservation 
Building technology project summaries 1978-1979. Final 
report, 6:2519 (PB—80-145204) 
Environmental Readiness Document: buildings and community 
systems. Fiscal year 1980, 6:2579 (DOE/ERD—0028) 
Illinois State Plan: energy conservation in institutions 
(Iastitutional Buildings Grant Program), 6:2449 (PB—80- 
148182) 


CADMIUM 
Health Hazards 


Energy Consumption 
Materials science and technology for more-energy-efficient 
buildings, 6:2492 (CONF-7903123—) 
Energy Efficiency 
Santa Cruz summer study papers, 6:2508 (LA-UR—80-2835) 
Energy Efficiency Standards 
Uncertainties about the effectiveness of federal programs to 
make new buildings more energy efficient. Report to the 
Congress, 6:2516 (PB—80-138845) 
Lighting Systems 
Daylighting directory 6/1980, 6:2512 (LBL-PUB—3009) 
Do it yourself lighting power survey: lighting power audit for 
use with the Massachusetts type watts per square foot 
method of calculating a building's lighting power budget, 
6:2448 (DOE/CS/60467—01) 
Passive Solar Heating Systems 
Santa Cruz summer study papers, 6:2508 (LA-UR—80-2835) 
Space HVAC Systems 
Potential energy savings using comfort-index controls for 
building heating and cooling systems. Final report, 6:2518 
(PB—80-144181) 
Technology Assessment 
Building technology project summaries 1978-1979. Final 
report, 6:2519 (PB—80-145204) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BURNERS 


See also FLUIDIZED-BED COMBUSTORS 
OIL BURNERS 


Design 
Pulse combustion technology for heating applications. 
Quarterly progress report, April 1-June 30, 1980 (Pulse 
techniques), 6:1885 (ANL/EES-TM—109) 
Heat Transfer 
Pulse combustion technology for heating applications. 
Quarterly progress report, April 1-June 30, 1980 (Pulse 
techniques), 6:1885 (ANL/EES-TM—109) 
BUTANOIC ACID 
See BUTYRIC ACID 
BUTYRIC ACID 
Adsorption 
Adsorption of organic acids from dilute aqueous solution onto 
activated carbon, 6:1977 (DOE/LC/10020—T3) 
BWR TYPE REACTORS 
Containment Shells 
Effect of torus wall flexibility on hydro-structure interaction in 
BWR containment system, 6:2354 
Loss of Coolant 
Fluid structure coupling algorithm, 6:2397 (UCRL— 
83045(Rev.1)) 
Reactor Materials 
Materials science and technology for new energy sources and 
more-efficient energy conversion: nuclear, 6:2352 (CONF- 
7903123—) 


CACTACEAL 
See CACTI 
CACTI 
Sensitivity 
Morphology, nurse plants, and minimum apical temperatures 
for young Carnegiea gigantea, 6:2983 
CADMIUM 
Chemisorption 
Direct observation of the behavior of heavy single atoms on 
amorphous carbon substrates, 6:2635 
Environmental Effects 
Status assessment of toxic chemicals: cadmium. Final report 1 
Nov-31 Dec 77, 6:2851 (PB—80-146350) 
Health Hazards 
Assessment of human exposures to atmospheric cadmium. Final 
report, 6:2869 (PB—80-153885) 





CADMIUM 
Pollution Sources 


Pollution Sources 

Assessment of human exposures to atmospheric cadmium. Final 
report, 6:2869 (PB—80-153885) 

Status assessment of toxic chemicals: cadmium. Final report 1 
Nov-31 Dec 77, 6:2851 (PB—80-146350) 

X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

CADMIUM 113 
Biochemistry 

Comprehensive progress report for Fourier transform NMR 
(nuclear magnetic resonance) of metals of environmental 
significance, 6:2931 (PB—80-137490) 

CADMIUM SULFIDE SOLAR CELLS 
Electric Currents 

Space-charge-limited current in Cu/sub x/S/CdsS solar cells, 

6:2189 
Fabrication 

Cadmium sulfide/copper selenide cell research. Copper 
selenide-based thin film solar cells. First quarterly technical 
progress report, June 1-September 1, 1980, 6:2186 
(SERI/PR—9216-1-T1) 

Mathematical Models 

Space-charge-limited current in Cu/sub x/S/CdsS solar cells, 

6:2189 
CADMIUM SULFIDES 
Electric Conductivity 

Cadmium sulfide/copper selenide cell research. Copper 
selenide-based thin film solar cells. First quarterly technical 
progress report, June 1-September 1, 1980, 6:2186 
(SERI/PR—9216-1-T1) 

CALCIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 
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Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

CALCIUM 45 
Metabolism 

Effects of doxorubicin and its aglycone metabolite on calcium 
sequestration by rabbit heart, liver, and kidney mitochondria, 
6:2984 

CALCIUM CHLORIDES 
Thermochemical Heat Storage 

Heat pump and thermal storage system for solar heating and 
cooling based on the reaction of calcium chloride and 
methanol vapor, 6:2239 

CALCIUM COMPOUNDS 
Biological Effects 

Calcium-induced dehiscence of cortical granules in Xenopus 

laevis oocytes, 6:2958 
CALIFORNIA 
Geochemical Surveys 

Salton Sea 1° x 2° NTMS area California and Arizona: data 

report (abbreviated), 6:1990 (GJBX—217(80)) 
Hydroelectric Power 

Pit River Basin, California: water resources appraisal for 
hydroelectric licensing. Appraisal report, 6:2139 (FERC— 
0045-2) 

Water Resources 

Pit River Basin, California: water resources appraisal for 
hydroelectric licensing. Appraisal report, 6:2139 (FERC— 
0045-2) 

CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CANADA 
See also BRITISH COLUMBIA 
Residential Buildings 

International residential energy end use data: analysis of 
historical and present day structure and dynamics, 6:2509 
(LBL—10587) 

CANCER 
See NEOPLASMS 
CAPACITORS 
Design 

Diagnostics and performance evaluation of multikilohertz 

capacitors, 6:2121 (LA-UR—80-2952) 
Fabrication 

Diagnostics and performance evaluation of multikilohertz 

capacitors, 6:2121 (LA-UR—80-2952) 
Performance Testing 
Diagnostics and performance evaluation of multikilohertz 
capacitors, 6:2121 (LA-UR—80-2952) 
CAPROIC ACID 
See HEXANOIC ACID 
CARBON 
See also GRAPHITE 
Chemical Reactions 

Preparation of a coal conversion systems technical data book. 
Quarterly report, November 1, 1979-January 31, 1980, 6:1817 
(FE—2286-60(10-80)) 

Crystal-Phase Transformations 

Phase transition and shock-compression parameters to 120 GPa 

for three types of graphite and for amorphous carbon, 6:2636 
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Ion Implantation 
Hydrogen in fusion first wall surfaces, 6:3275 (SAND—80- 
1543C) 
Sorptive Properties 
Direct observation of the behavior of heavy single atoms on 
amorphous carbon substrates, 6:2635 
X-Ray Diffraction 
Scattering of x rays from low-Z materials, 6:3185 (UCRL— 
52968) 
CARBON 11 
Radiopharmaceuticals 
Nuclear medicine technology. Progress report, quarter ending 
March 31, 1980, 6:2977 (ORNL/TM—7411) 
CARBON 12 
Configuration Mixing 
New results in nuclear structure from pion inelastic scattering 
and reactions near 180 MeV, 6:3150 
CARBON 12 REACTIONS 
Elastic Scattering 
Application of the incoming wave boundary condition to '*O 
+ *O and *C + "C elastic scattering, 6:3151 
CARBON 12 TARGET 
Carbon 12 Reactions 
Application of the incoming wave boundary condition to '*O 
+ *Oand *C + "C elastic scattering, 6:3151 
Pion Minus Reactions 
New results in nuclear structure from pion inelastic scattering 
and reactions near 180 MeV, 6:3150 
Pion Plus Reactions 
New results in nuclear structure from pion inelastic scattering 
and reactions near 180 MeV, 6:3150 
CARBON 13 
Isotope Effects 
Magnetic field and magnetic isotope effects on cage reactions 
in micellar solutions, 6:2681 
pH dependence of **N NMR shifts and coupling constants in 
aqueous imidazole and 1-methylimidazole. Comments on 
estimation of tautomeric equilibrium constants for aqueous 
histidine, 6:2675 
CARBON 13 TARGET 
Pion Minus Reactions 
New results in nuclear structure from pion inelastic scattering 
and reactions near 180 MeV, 6:3150 
Pion Plus Reactions 
New results in nuclear structure from pion inelastic scattering 
and reactions near 180 MeV, 6:3150 
Observation of isobaric analog states in pion single—charge- 
exchange reactions, 6:3148 
Pion single charge exchange reaction (150 and 200 MeV), 
6:3141 
CARBON 14 
Uptake 
Relationship between productivity and Nz (C2H2) fixation in a 
Thalassia testudinum community, 6:2905 
CARBON CYCLE 
Mathematical Models 
Distributions of transit time and age for several models of 
carbon turnover in the ocean, 6:2897 (CONF-8010106—S) 
CARBON DIOXIDE 
Chemical Reactions 
Preparation of a coal conversion systems technical data book. 
Quarterly report, November 1, 1979-January 31, 1980, 6:1817 
(FE—2286-60(10-80)) 
Ion-Molecule Collisions 
Ion-molecule interactions in crossed-beams (N* -He; F* -H; 
CO,* -D2), 6:3071 (LBL—11208) 
Phase Studies 
Preparation of a coal conversion systems technical data book. 
Quarterly report, November 1, 1979-January 31, 1980, 6:1817 
(FE—2286-60(10-80)) 
CARBON DIOXIDE INJECTION 
Simulation 
Simulation of one-dimensional convection of four phase, four 
component mixtures (CO2FLD), 6:1939 (DOE/ET/12082— 
2) 


CARBON DIOXIDE LASERS 
Feasibility Studies 

Status of laser drivers for inertial confinement fusion, 6:3259 

(LA-UR—80-2907) 
Optical Pumping 

Interaction of far-infrared and mid-infrared laser transitions in 

the ammonia laser, 6:2733 (LA-UR—80-2216) 
CARBON MONOXIDE 
Air Pollution 

Carbon Monoxide Hot Spot Guidelines mobile model. 
Software, 6:2865 (PB—80-150204) 

Carbon Monoxide Hot Spot Guidelines. Volume IV: 
documentation of computer programs to generate Volume I 
curves and tables, 6:2866 (PB—80-150212) 

Carbon Monoxide Hot Spot Guidelines. Volume V: user's 
manual for intersection-midblock model, 6:2867 (PB—-80- 
150220) 

Air Pollution Control 
CO hot spot preliminary investigation, 6:2524 (PB—80-145188) 
Monitoring 

Statistical analysis of the Los Angeles catalyst study data, 

6:2845 (PB—80-144439) 
Toxicity 

Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 

CARBON OXYCHLORIDE 
See PHOSGENE 
CARBONYL CHLORIDE 
See PHOSGENE 
CARBONYLS 
Thermodynamics 

Iron-induced deactivation of Raney and supported nickel 
methanation catalysts. Semi-annual progress report, 
September 15, 1978-September 15, 1980, 6:1808 
(DOE/ET/12248—T2) 

CARBOXYLIC ACID ESTERS 
See also ACETIC ACID ESTERS 
Absorption Spectra 

Spectroscopy of polyenes. 5. Absorption and emission spectral 
properties of polyene acids/esters related to retinoic 
acid/ester as homologues, 6:2676 

Emission Spectra 

Spectroscopy of polyenes. 5. Absorption and emission spectral 
properties of polyene acids/esters related to retinoic 
acid/ester as homologues, 6:2676 

Radiopharmaceuticals 
Nuclear medicine technology. Progress report, quarter ending 
Marck 31, 1980, 6:2977 (ORNL/TM—7411) 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 
Absorption Spectra 

Spectroscopy of polyenes. 5. Absorption and emission spectral 
properties of polyene acids/esters related to retinoic 
acid/ester as homologues, 6:2676 

Emission Spectra 

Spectroscopy of polyenes. 5. Absorption and emission spectral 
properties of polyene acids/esters related to retinoic 
acid/ester as homologues, 6:2676 

Radiopharmaceuticals 

Nuclear medicine technology. Progress report, quarter ending 

March 31, 1980, 6:2977 (ORNL/TM—7411) 
CARBOXYPEPTIDASE 
Substrates 

Synthetic oligopeptide substrates: their diagnostic application 
in blood coagulation, fibrinolysis, and other pathologic 
states, 6:2943 

CARCINOGENESIS 
Biological Indicators 

Biological exposure sensors in coal conversion technologies, 

6:1934 (CONF-801143—1) 
Comparative Evaluations 

Marked differences in the skin tumor-initiating activities of the 
optical enantiomers of the diastereomeric benzo(a)pyrene 
7,8-diol-9,10-epoxides (Mice), 6:3041 

Genetics 
Cancer and Toxicology Section, 6:3001 (ORNL—5685) 





CARCINOGENESIS 
Molecular Biology 


Molecular Biology 
Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 
Research Programs 
Biology Division progress report, October 1, 1978-May 31, 
1980 (Lead abstract), 6:2998 (ORNL—5685) 
Cancer and Toxicology Section, 6:3001 (ORNL—5685) 
Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 
Synergism 
Two-stage carcinogenesis studies with asbestos in Fisher 344 
rats, 6:3031 
CARCINOGENS 
Bioassay 
Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 
Biological Effects 
Effects of coal combustion effluent on pulmonary carcinogen 
metabolism, 6:3018 (DOE/MC/11284—T3) 
Chemical Reactions 
Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 
Environmental Exposure Pathway 
Circulation of carcinogenic polycyclic aromatic hydrocarbons 
in the human environment and cancer prevention, 6:3035 
Metabolic Activation 
Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 
Circulation of carcinogenic polycyclic aromatic hydrocarbons 
in the human environment and cancer prevention, 6:3035 
Metabolism 
Effects of coal combustion effluent on pulmonary carcinogen 
metabolism, 6:3018 (DOE/MC/11284—T3) 
Molecular Biology 
Cancer and Toxicology Section, 6:3001 (ORNL—5685) 
Molecular Structure 


Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 
CARCINOMAS 
Cell Proliferation 
Dynamics of neoplastic development in carcinogen-exposed 
tracheal, 6:3037 
CARDIOVASCULAR SYSTEM 


See also HEART 
Pathological Changes 
Cancer and Toxicology Section, 6:3001 (ORNL—5685) 
CARIBOU 
See DEER 
CAROTENOIDS 
Excited States 
Electron paramagnetic resonance detection of carotenoid 
triplet states, 6:2689 
Seasonal Variations 
Relationship between pigmentation and reproduction in two 
species of Diaptomus (copepoda), 6:2903 
CASCADE IMPACTORS 
Performance Testing 
Particulate sampling and support: final report. Executive 
summary. Report for Nov 75-Nov 78, 6:2748 (PB—80- 
149883) 
CASKS 
Manufacturing 
Cask manufacturing methods and quality assurance problems, 
6:2724 (SAND—80-1016C) 
Materials 
Cask manufacturing methods and quality assurance problems, 
6:2724 (SAND—80-1016C) 
Status of Sandia HLW canister/overpack program studies, 
6:2089 (SAND—80-2191C) 
CATALYSTS 
See also ELECTROCATALYSTS 
Chemical Preparation 
Catalyst and process development for the H2 preparation from 
future fuel cell feedstocks. Quarterly progress report, April 
1-June 30, 1979, 6:2128 (DOE/ET/15383—9) 
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Comparative Evaluations 

Coal gasification pilot plant support studies. Subtask 3-1. Effect 
of raw product gas composition on shift catalysts (134 
references), 6:1826 (FE—2806-14) 

Deactivation 

Iron-induced deactivation of Raney and supported nickel 
methanation catalysts. Annual progress report, September 
15, 1978-September 15, 1980, 6:1807 (DOE/ET/12248—T1) 

Evaluation 

Catalyst and process development for the Hz preparation from 
future fuel cell feedstocks. Quarterly progress report, April 
1-June 30, 1979, 6:2128 (DOE/ET/15383—9) 

Catalyst and process development for the Hz preparation from 
future fuel cell feedstocks. Quarterly progress report, 
January 1-March 31, 1979, 6:2127 (DOE/ET/15383—6) 

Performance Testing 

Combined sift and methanation in a fluidized-bed reactor. 
Quarterly progress report, 1 July 1980-30 September 1980, 
6:1809 (DOE/ET/14815—16) 

Screening 

Catalyst and process development for hydrogen preparation 
from future fuel cell feedstocks. Quarterly report July 1- 
September 30, 1979, 6:2129 (DOE/ET/15383—12) 

CATALYTIC COMBUSTORS 
Design 

Design criteria for stationary source catalytic combustion 

systems. Final report Jun 75-Aug 78, 6:2305 (PB—80-147317) 
CATALYTIC CONVERTERS 
Air Pollution Abatement 

Statistical analysis of the Los Angeles catalyst study data, 

6:2845 (PB—80-144439) 
Recovery 

Casual misfueling of catalyst equipped vehicles, 6:2594 (PB— 

80- 153950) 
CATHEPSINS 
Substrates 

Synthetic oligopeptide substrates: their diagnostic application 
in blood coagulation, fibrinolysis, and other pathologic 
states, 6:2943 

CATION EXCHANGE CAPACITY 
See CATIONS 
CATIONS 
Biological Effects 

Calcium-induced dehiscence of cortical granules in Xenopus 

laevis oocytes, 6:2958 
CAVITY RECEIVERS 
Computerized Simulation 

Predictions of convective losses from a solar cavity receiver, 

6:2197 (PNL-SA—8070) 
Heat Losses 
Predictions of convective losses from a solar cavity receiver, 
6:2197 (PNL-SA—8070) 
CAVITY RESONATORS 
Design 
Single axis resonator for laser (Patent), 6:2734 
CELL CULTURES 
Metabolism 
Effect of temperature on mineralization by heterotrophic 
bacteria, 6:2979 
Radiosensitivity 
Repair deficient and hypersensitive diseases of man, 6:3012 
Sensitivity 

Biochemical evidence for internal proteolytic damage during 
isolation of Type II alveolar epithelial cells, 6:2966 

Metabolism and macromolecular binding of benzo(a)pyrene 
and its noncarcinogenic isomer benzo(e)pyrene in cell 
culture, 6:3015 

CELL FLOW SYSTEMS 
Uses 
Scanning and flow photometry of chromosomes, 6:2962 
CELL MEMBRANES 
Research Programs 

Molecular and Cellular Sciences Section, 6:2930 (ORNL— 

5685) 
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CELL NUCLEI 
Volume 

Response of sheep lymphocytes to PHA: quantitation by 

nuclear volume measurement and cell counts (40764), 6:2956 
CELL PROLIFERATION 
Age Dependence 

Cytokinetic analysis of the impaired proliferative response of 
peripheral lymphocytes from aged humans to 
phytohemagglutinin (BUDR), 6:2959 

CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CENTRAL RECEIVERS 
Design 

Conceptual design of an advanced water/steam central solar 

receiver. Volume I. Final report, 6:2198 (SAND—79-8176) 
CENTRIFUGE ENRICHMENT PLANTS 
Cold Traps 

MITS Feed and Withdrawal Subsystem: operating procedures, 

6:2015 (DOE/OR/05755—T2(Vol.10)) 
Configuration 

Configuration management plan for Machine Interface Test 

System (MITS), 6:2021 (DOE/OR/05755—T8) 
Data Acquisition Systems 

MITS Data Acquisition Subsystem Acceptance Test procedure 
(Machine Interface Test System), 6:2017 (DOE/OR/05755— 
T4) 

Equipment Interfaces 

MITS machine operations (Machine Interface Test System), 

6:2020 (DOE/OR/05755—T7) 
Gases 

MITS Feed and Withdrawal Subsystem: operating procedures, 

6:2014 (DOE/OR/05755—T2(Vol.9)) 
Inventories 

MITS Feed and Withdrawal Subsystem: operating procedures, 

6:2012 (DOE/OR/05755—T2(Vol.7)) 
Monitoring 

MITS instrumentation error analysis report (Machine Interface 

Test System), 6:2016 (DOE/OR/05755—T3) 
Operation 

MITS Feed and Withdrawal Subsystem: operating procedures 
(Machine Interface Test System), 6:2006 (DOE/OR/05755— 
T2(Vol.1)) 

MITS Feed and Withdrawal Subsystem: operating procedures 
(Machine Interface Test System), 6:2007 (DOE/OR/05755— 
T2(Vol.2)) 

MITS Feed and Withdrawal Subsystem: operating procedures 
(Machine Interface Test System), 6:2009 (DOE/OR/05755— 
T2(Vol.4)) 

MITS Feed and Withdrawal Subsystem: operating procedures 
(Machine Interface Test Subsystem), 6:2013 
(DOE/OR/05755—T2(Vol.8)) 

Sampling 

MITS Feed and Withdrawal Subsystem: operating procedures, 

6:2011 (DOE/OR/05755—T2(Vol.6)) 
Shutdowns 

MITS Feed and Withdrawal Subsystem: operating procedures 
(Machine Interface Test System), 6:2010 (DOE/OR/05755— 
T2(Vol.5)) 

Start-Up 

MITS Feed and Withdrawal Subsystem: operating procedures 
(Machine Interface Test System), 6:2008 (DOE/OR/05755— 
T2(Vol.3)) 

MITS initial machine startup test procedure (MITS Positions) 
(Machine Interface Test System), 6:2019 (DOE/OR/05755— 
T6) 

Testing 
MITS integration test procedure (Machine Interface Test 
System), 6:2018 (DOE/OR/05755—TS) 
CEPHEIDS 
Mass 
What masses for Cepheids, 6:3064 (LA-UR—80-2867) 
Oscillations 
What masses for Cepheids, 6:3064 (LA-UR—80-2867) 


CERIUM 
Activation Analysis 


Star Models 

Nonlinear calculations for BL Her stars, 6:3059 (LA-UR—80- 

2817) 
CERAMIC MELTERS 
Design 

Development of the in-can melting process for vitrification of 
Savannah River Plant waste, 6:2058 (DP-MS—80-49) 

Operation of a laboratory-scale glass melter to vitrify ICPP 
zirconia calcine, 6:2061 (ENICO—1058) 

Startup and operation of a plant-scale continuous glass melter 
for vitrification of Savannah River Plant simulated waste, 
6:2057 (DP-MS—80-48) 

Operation 

Operation of a laboratory-scale glass melter to vitrify ICPP 
zirconia calcine, 6:2061 (ENICO—1058) 

Startup and operation of a plant-scale continuous glass melter 
for vitrification of Savannah River Plant simulated waste, 
6:2057 (DP-MS—80-48) 

Performance 

Operation of a laboratory-scale glass melter to vitrify ICPP 

zirconia calcine, 6:2061 (ENICO—1058) 
Start-Up 

Startup and operation of a plant-scale continuous glass melter 
for vitrification of Savannah River Plant simulated waste, 
6:2057 (DP-MS—80-48) 

CERAMICS 
Activation Analysis 

Provenience studies using neutron activation analysis: the role 

of standardization, 6:2642 (BNL—28435) 
Energy Analysis 

Ultimate energy demands of metals and materials, 6:2431 

(CONF-7903123—) 
Joining 

Technology assessment of ceramic joining applicable to heat 
exchangers. Technical planning study TPS-77-748. Final 
report, 6:2294 (EPRI-AP— 1586) 

CERIUM 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 





CERIUM 
Emission Spectroscopy 


Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Solvent Extraction 

Removal of actinides from ICPP fuel reprocessing wastes 

engineering studies terminal report, 6:2060 (ENICO—1057) 
CERMETS 
Sputtering 

Development of selective surfaces. Final technical progress 
report, September 11, 1978-March 31, 1980, 6:2235 
(TELIC—80-1) 

CERN ISR 
(28-GeV proton--proton storage ring at Geneva.) 
Beam Dynamics 
Beam stability in the ISR, 6:2758 (BNL—51236) 
CERRO PRIETO GEOTHERMAL FIELD 
Geochemical Surveys 

Summary of recent progress in understanding the Cerro Prieto 
Geothermal Field, Baja, California, Mexico, 6:2249 (LBL— 
11100) 

Geological Surveys 

Summary of recent progress in understanding the Cerro Prieto 
Geothermal Field, Baja, California, Mexico, 6:2249 (LBL— 
11100) 

Geophysical Surveys 

Summary of recent progress in understanding the Cerro Prieto 
Geothermal Field, Baja, California, Mexico, 6:2249 (LBL— 
11100) 

CESIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Ion Exchange 

Development of an improved ion-exchange process for 
removing cesium and strontium from high-level radioactive 
liquid wastes, 6:2059 (DP-MS—80-65) 

Solvent Extraction 

Studies of the size-selective extraction of alkali metal ions by 
the synergistic extraction system, crown ether-di(2- 
ethylhexyl) phosphoric acid-benzene, 6:2650 

Sorption 

Radionuclide transport and retardation in tuff, 6:2062 (LA- 
UR—80-2949) 

Temperature and pH effects on sorption properties of 
subseabed clay, 6:2088 (SAND—80-1588C) 
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CESIUM 137 
Environmental Exposure Pathway 
Diets and habitat analyses of mule deer on the 200 areas of the 
Hanford Site in southcentral Washington, 6:2884 (PNL— 
2461) 
Environmental Transport 
Cesium migration through solid cores of magenta dolomite, 
6:2085 (SAND—80-1335C) 
Radioecological Concentration 
Diets and habitat analyses of mule deer on the 200 areas of the 
Hanford Site in southcentral Washington, 6:2884 (PNL— 
2461) 
Sorption 
Cesium migration through solid cores of magenta dolomite, 
6:2085 (SAND—80-1335C) 
CFFF 
See MHD GENERATOR CFFF 
CHALKS 
See LIMESTONE 
CHARGED-PARTICLE ACTIVATION 
See ACTIVATION ANALYSIS 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES 
Particle Production 
Search for leptons produced in association with prompt muons 
(n + Be at 300 GeV/c), 6:3112 
CHARS 
Chemical Reactions 
No formation and reduction in fluidized bed combustion of 
coal, 6:1902 (CONF-800428—(Vol.3)) 
Sintering 
Coal gasification pilot plant support studies. Subtask 2-2. High- 
temperature characteristics of fluidized coal chars in the 
sintering regime (Temperature dependence and fluidization 
velocity), 6:1824 (FE—2806-12) 
CHELATES 
Ecological Concentration 
Ecology of subtropical, shallow water environments: chemistry 
of copper and chlorine introduced into marine systems 
during energy production, 6:2907 (DOE/EV/03801—11) 
CHEMICAL EFFLUENTS 
Carcinogenesis 
Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 
Health Hazards 
Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 
Mutagenesis 
Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 
Teratogenesis 
Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 
Toxicity 
Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 
CHEMICAL EXPLOSIVES 
See also TATB 
Detonations 
Assembly and implementation of a velocity interferometer, 
6:2804 (MHSMP—80-49) 
Quantitative Chemical Analysis 
Compositional analysis of RX-26-AF - a TATB/HMX/Estane 
PBX, 6:2807 (MHSMP—80-61) 
Sensitivity 
Skid sensitivity of as-pressed LX-10-1 and PBX-9501, 6:2805 
(MHSMP—80-54) 
CHEMICAL FEEDSTOCKS 
Feedstocks for alcohol fue! production, 6:2166 (CONF- 
8010100—2) 
Fuels and chemicals made from solar energy. Options for the 
1990's and beyond, 6:2203 (DOE/CS/21051—01) 
CHEMICAL HEAT PUMPS 
Heat pump and thermal storage system for solar heating and 
cooling based on the reaction of calcium chloride and 
methanol vapor, 6:2239 
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CHEMICAL INDUSTRY 
See also MINERAL INDUSTRY 
Solar Process Heat 
Fuels and chemicals made from solar energy. Options for the 
1990's and beyond, 6:2203 (DOE/CS/21051—01) 
CHEMICAL PLANTS 
Heaters 
Coal-fired process heaters - a perspective, 6:1947 (BNL— 
51229) 
Combustion technology, 6:1953 (BNL—51229) 
Current profile of process heaters, 6:1948 (BNL—51229) 
Future of process heaters, 6:1950 (BNL—51229) 
Potential for coal fuels, 6:1951 (BNL—51229) 
Proceedings of a workshop on the utilization of coal fuels in 
process heaters, 6:1946 (BNL—51229) 
Retrofitting, 6:1952 (BNL—S51229) 
CHEMICAL REACTION KINETICS 
Computer Calculations 
Supercomputer requirements for theoretical chemistry, 6:3070 
(LA-UR—80-3042) 
CHEMICAL REACTORS 
See also RETORTS 
Evaluation 
Studies in support of recirculating bed reactors for the 
processing of coal. Final report, 6:1820 (FE—2449-11) 
CHEMISTRY 


See also NUCLEAR CHEMISTRY 
RADIATION CHEMISTRY 
SOIL CHEMISTRY 


Computer Calculations 
Supercomputer requirements for theoretical chemistry, 6:3070 
(LA-UR—80-3042) 
Meetings 
Proceedings of the fourth annual symposium: science, 6:3292 
Research Programs 
Quarterly report, July 1-September 30, 1980, 6:2692 (NDRL— 
2181) 
Summaries of FY 1980 research in the chemical sciences, 
6:2641 (DOE/ER—0079) 
CHESAPEAKE BAY 
Ichthyoplankton 
Short-term variability in surface catches of ichthyoplankton in 
the upper Chesapeake Bay. Special report, 6:2883 (PB—80- 
148836) 
Radioactivity 
Gamma-ray emitting radionuclide concentrations in selected 
environmental media from the vicinity of the calvert cliffs 
nuclear power plant. Report for Aug 75-May 78, 6:2915 
(PB—80-148521) 
Thermal Pollution 
Calvert cliffs acoustic finfish surveys, 1977. Final repoit, 
6:3013 (PB—80-154800) 
CHILDREN 
Phantoms 
Mathematical phantoms for evaluation of age-specific internal 
dose, 6:2994 (CONF-801083—1) 
CHINA 
Energy Sources 
China report: economic affairs, No. 95, 6:2434 (JPRS—76760) 
Power Generation 
China report: economic affairs, No. 95, 6:2434 (JPRS—76760) 
CHLORINATED ALIPHATIC HYDROCARBONS 
Environmental Impacts 
Status assessment of toxic chemicals: trichloroethylene. Final 
report 1 Nov-31 Dec 77, 6:2857 (PB—80-146426) 
Health Hazards 
Status assessment of toxic chemicals: trichloroethylene. Final 
report 1 Nov-31 Dec 77, 6:2857 (PB—80-146426) 
Status assessment of toxic chemicals: vinylidene chloride. Final 
report 1 Nov-31 Dec 77, 6:2859 (PB—80-146442) 
Pollution Sources 
Status assessment of toxic chemicals: trichloroethylene. Final 
report 1 Nov-31 Dec 77, 6:2857 (PB—80-146426) 
Status assessment of toxic chemicals: vinylidene chloride. Final 
report 1 Nov-31 Dec 77, 6:2859 (PB—80-146442) 


CHLORINE 
Spectrophotometry 


Toxicity 

Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 

Uses 

Status assessment of toxic chemicals: trichloroethylene. Final 
report 1 Nov-31 Dec 77, 6:2857 (PB—80-146426) 

Status assessment of toxic chemicals: vinylidene chloride. Final 
report 1 Nov-31 Dec 77, 6:2859 (PB—80-146442) 

CHLORINATED AROMATIC HYDROCARBONS 
Environmental Effects 

Status assessment of toxic chemicals: hexachlorobenzene. Final 

report 1 Nov-31 Dec 77, 6:2852 (PB—80-146368) 
Health Hazards 

Status assessment of toxic chemicals: hexachlorobenzene. Final 

report 1 Nov-31 Dec 77, 6:2852 (PB—80-146368) 
Photochemical Reactions 

Sensitization and quenching in the conversion of light energy 
into chemical energy. Progress report, February 1, 1980- 
January 31, 1981, 6:2684 (DOE/ER/10366—2) 

Pollution Sources 

Status assessment of toxic chemicals: hexachlorobenzene. Final 

report 1 Nov-31 Dec 77, 6:2852 (PB—80-146368) 
CHLORINATION 
Environmental Effects 

Ecology of subtropical, shallow water environments: chemistry 
of copper and chlorine introduced into marine systems 
during energy production, 6:2907 (DOE/EV/03801—11) 

CHLORINE 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJIBX—209(80)) 

Mesa 1°x 2° NTMS arca, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1°x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle. 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle. 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235,80)) 

Spectrophotometry 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final renort. 
6:1997 (GJBX—227(80)) 





CHLORINE IONS 
Spectrophotometry 


CHLORINE IONS 
Ion Spectroscopy 
Wavelength measurements of 1s2s *S-1s2p *P transitions in 
helium-like **Si'**, 9*S'* and **C1'*, 6:3079 
CHONDROSARCOMAS 
See SARCOMAS 
CHROMATIN 
Chemical Composition 

Composition of native and reconstituted chromatin particles: 
direct mass determination by scanning transmission electron 
microscopy, 6:2938 

Molecular Structure 

Molecular and Cellular Sciences Section, 6:2930 (ORNL— 

5685) 
CHROMIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 


reconnaissance data listing release for the Three Forks Basin, 


Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Decontamination 

Investigation of a basic electrolyte for decontamination, 6:2698 
(RFP—3101) 

=mission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Pion Reactions 
Pion-nuclei interactions at 200 GeV, 6:3103 
Sputtering 

Development of selective surfaces. Final technical progress 
report, September 11, 1978-March 31, 1980, 6:2235 
(TELIC—80-1) 

CHROMIUM 52 TARGET 
Neutron Reactions 
Resonance neutron cpature in **Cr, 6:3156 
CHROMIUM 53 
Energy Levels 
Resonance neutron cpature in **Cr, 6:3156 
Neutron Separation Energy 
Resonance neutron cpature in **Cr, 6:3156 
CHROMIUM ALLOYS 
See also NICKEL-CHROMIUM STEELS 
Heat Treatments 

Preparation, heat treatment, and mechanical properties of the 
uranium-5 weight percent chromium eutectic alloy, 6:2617 
(Y—2224) 
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Mechanical Properties 
Preparation, heat treatment, and mechanical properties of the 
uranium-5 weight percent chromium eutectic alloy, 6:2617 
(Y—2224) 
CHROMIUM COMPLEXES 
Chemical Reaction Kinetics 
Mechanism of metathesis and epoxidation in chromium and 
molybdenum complexes containing methyl-oxo bonds, 6:2664 
Photolysis 
Mechanistic photochemistry of transition-metal B-diketonate 
complexes. 2. The case of trans-tris(1,1,1-trifluoro-2,4- 
pentanedionato) chromium(IiI), 6:2685 
CHROMIUM OXIDES 
Combustion 
Pressure dependence of thermite burning velocities, 6:2671 
(SAND—80-6024) 
CHROMIUM-MOLYBDENUM STEELS 
Creep 
Future needs for inelastic analysis in design of high- 
temperature nuclear plant components, 6:2362 (CONF- 
801003—5) 
Tensile Properties 
Future needs for inelastic analysis in design of high- 
temperature nuclear plant components, 6:2362 (CONF- 
801003—5) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
Evaluation 
Banding studies of chromosomal abnormalities in patients with 
acute lymphocytic leukemia, 6:2985 
CHROMOSOMES 
Biological Radiation Effects 
Repair deficient and hypersensitive diseases of man, 6:3012 
Cell Flow Systems 
Scanning and flow photometry of chromosomes, 6:2962 
Crossing-Over 
Origin of meiotic nondisjunction in Drosophila females, 6:2969 
Electron Microscopy 
Use of EDTA in studies of isolated metaphase chromosome 
ultrastructure: visualization of a nonfibrous component, 
6:2961 
Histological Techniques 
Scanning transmission electron microscopy of metaphase 
chromosome fibers as seen unstained, stained for DNA, or 
stained for histones, 6:2963 
Use of EDTA in studies of isolated metaphase chromosome 
ultrastructure: visualization of a nonfibrous component, 
6:2961 
Molecular Structure 
Nucleosomes: the structural quantum in chromosomes, 6:2954 
Non-Disjunction 
Origin of meiotic nondisjunction in Drosophila females, 6:2969 
Scanning Electron Microscopy 
Scanning and flow photometry of chromosomes, 6:2962 
CHYMOTRYPSIN 
Substrates 
Synthetic oligopeptide substrates: their diagnostic application 
in blood coagulation, fibrinolysis, and other pathologic 
states, 6:2943 
CIRCUIT BREAKERS 
Design 
Several possible applications of HVDC circuit breakers, 6:2339 
(CONF-8003104—) 
Operation 
Several possible applications of HVDC circuit breakers, 6:2339 
(CONF-8003104—) 
Performance Testing 
Development of full-scale high-voltage de circuit breaker, 
6:2338 (CONF-8003104—) 
Technology Assessment 
HVDC circuit breakers: where do we stand, 6:2337 (CONF- 
8003104—) 
Uses 
Several possible applications of HVDC circuit breakers, 6:2339 
(CONF-8003104—) 
CISTRONS 
See GENES 
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CLAYS 
See also MONTMORILLONITE 
Radioactivity 
Radon and thoron emanation measurements and the effect of 
ground water, 6:2892 (BNL—28491) 
CLOSURES 
Design 
Repository sealing design approach, 1979, 6:2069 (ONWI—55) 
CMEA 
See COMECON 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 


See also BITUMINOUS COAL 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 


Atomization 
Slurry atomizer for a coal-feeder and dryer used to provide 
coal at gasifier pressure (Patent application), 6:1851 
Bibliographies 
Coal transportation (citations from the NTIS data base). 
Report for 1964-Feb 80, 6:1883 (PB—80-806292) 
Caking Power 
Coal gasification pilot plant support studies. Subtask 4-2. 
Liquid-phase treatment to reduce the agglomerating 
properties of caking coals, 6:1828 (FE—2806-18) 
Chemical Bonds 
Effect of zinc chloride on organic solvents and compounds 
modeling certain bonds in coal (PhD thesis, 98 references), 
6:1831 (LBL—11395) 
Chemical Composition 
Combustion of western coal in a fluidized bed, 6:1893 (CONF- 
800428—(Vol.3)) 
Chemical Properties 
Examining relationships between coal characteristics and the 
performance of TVA power plants. Part 1. Approach and 
some early results, 6:2290 (CONF-8009102—1) 
Chemical Reactions 
No formation and reduction in fluidized bed combustion of 
coal, 6:1902 (CONF-800428—(Vol.3)) 
Cleaning 
Evaluation of physical/chemical coal cleaning and flue gas 
desulfurization. Final report Jun 78-Oct 79, 6:1836 (PB—80- 
147622) 
Combustion Products 
Thermochemistry of seed and slag vaporization and 
condensation in coal-fired MHD, 6:2482 
Comminution 
Coal gasification pilot plant support studies. Subtask 4-1. 
Development of coal preparation techniques for gasification 
processes to reduce energy requirements, optimize size 
distribution, and conserve water, 6:1827 (FE—2806-17) 
Devolatilization 
Effects of devolatilization kinetics on the injector region of 
fluidized beds, 6:1914 (CONF-800428—(Vol.3)) 
Flow Rate 
Assessment of instrumentation for monitoring coal flowrate 
and composition. Final report Jul 76-Jul 78, 6:1881 (PB—80- 
138746) 
Fluidization 
Coal gasification pilot plant support studies. Subtask 2-1. Solids 
fluidization relating to coal gasification, 6:1823 (FE—2806- 
11) 
Fluidized-Bed Combustion 
Agglomeration methods of improving FBC sorbent utilization 
and combustion efficiency, 6:1908 (CONF-800428—(Vol.3)) 
Assessment of advanced sulfur removal systems for electric 
utility AFBC, 6:1911 (CONF-800428—(Vol.3)) 
Char combustion in the freeboard region, 6:1917 (CONF- 
800428—(Vol.3)) 
Combustion of western coal in a fluidized bed, 6:1893 (CONF- 
800428—(Vol.3)) 
Effects of devolatilization kinetics on the injector region of 
fluidized beds, 6:1914 (CONF-800428—(Vol.3)) 
Fluidized bed combustion. volume 3. 1978-March, 1980 
(citations from the NTIS data base). Report for 1978-Mar 80, 
6:1931 (PB—80-806433) 


COAL 
Production 


Fluidized bed combustion. volume 2. 1977-March, 1980 
(citations from the Engineering Index data base). Report for 
1977-mar 80, 6:1932 (PB—80-806441) 

Fluidized bed combustion (citations from the American 
Petroleum Institute data base). Report for 1964-Jan 79, 
6:1933 (PB—80-806862) 

Fluidized-bed combustion of North Dakota lignite, 6:1895 
(CONF-800428—(Vol.3)) 

Fluidized bed combustor freeboard model, 6:1916 (CONF- 
800428—(Vol.3)) 

Heat generation of spent bed materials from atmospheric 
fluidized-bed combustion of coal. Final report Jan 78-Apr 
79, 6:1930 (PB—80-131162) 

Hydration process for reactivating spent limestone and 
dolomite sorbents for reuse in fluidized-bed coal combustion, 
6:1909 (CONF-800428—(Vol.3)) 

Ignition and extinction characteristics of atmospheric fluidized 
bed coal combustors, 6:1915 (CONF-800428—(Vol.3)) 

Industrial application of fluidized bed combustion. Phase I, task 
4: sub-scale unit testing and data analysis. Volume I. Final 
report, 6:1928 (DOE/ET/10389—T3) 

Laboratory and field studies of pressurized FBC waste leachate 
generation and attenuation, 6:1900 (CONF-800428—(Vol.3)) 

Mathematical model for char combustion in a fluiuized bed, 
6:1918 (CONF-800428—(Vol.3)) 

No formation and reduction in fluidized bed combustion of 
coal, 6:1902 (CONF-800428—(Vol.3)) 

NO/sub x/ control through staged combustion in fluidized-bed 
combustion systems, 6:1903 (CONF-800428—(Vol.3)) 

Research and development of NO/sub x/ emission abatement 
in a fluidized bed coal combuster in Japan, 6:1904 (CONF- 
800428—(Vol.3)) 

Simultaneous NO/sub x/ and SO» emission reduction with 
fluidized bed combustion, 6:1906 (CONF-800428—(Vol.3)) 

Sorbent utilization prediction methodology: sulfur control in 
fluidized-bed combustors, 6:1884 (ANL/CEN/FE—80-10) 

Status of research on agricultural uses of fluidized bed 
combustion residue, 6:1896 (CONF-800428—(Vol.3)) 

Sulfur capturing effectivity of limestones and dolomites in 
fluidized bed combustion, 6:1907 (CONF-800428—(Vol.3)) 
Use of fluidized bed combustion spent sorbent in energy forest 

production and agriculture, 6:1901 (CONF-800428—(Vol.3)) 

Utilization of the by-products from fluidized bed combustion 
systems, 6:1899 (CONF-800428—(Vol.3)) 

Fuel Substitution 

Proceedings of a workshop on the utilization of coal fuels in 

process heaters, 6:1946 (BNL—51229) 
Hydraulic Transport 

Coal gasification pilot plant support studies. Subtask 4-1. 
Development of coal preparation techniques for gasification 
processes to reduce energy requirements, optimize size 
distribution, and conserve water, 6:1827 (FE—2806-17) 

Mineral recovery from US coals, 6:1880 (LASL—80- 
24(BRIEF)) 

Hydrogenation 

Investigation of mechanism of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, March-May 1980, 
6:1813 (DOE/PC/30080—T1) 

Investigation of mechanism of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, June-August, 
1980, 6:1814 (DOE/PC/30080—T2) 

Maritime Transport 

Sources and transports of coal in the Duluth-Superior Harbor 

Research report, 6:1882 (PB—80-147283) 
Oxidation 

Coal gasification pilot plant support studies. Subtask 4-2. 
Liquid-phase treatment to reduce the agglomerating 
properties of caking coals, 6:1828 (FE—2806-18) 

Physical Properties 

Examining relationships between coal characteristics and the 
performance of TVA power plants. Part 1. Approach and 
some early results, 6:2290 (CONF-8009102—1) 

Production 

World coal production and consumption trends (1950 to 1980; 

world and major country production), 6:1877 





COAL 
Public Opinion 


Public Opinion 
Public attitudes toward risk tradeoffs in energy policy choices. 
Final report, 6:2416 (PNL—3402) 
Pyrolysis 
Devolatilization kinetics and elemental release in the pyrolysis 
of pulverized coal. Final report Sep 77-Sep 79, 6:1834 (PB— 
80-130222) 
Transport 
Coal transportation (citations from the NTIS data base). 
Report for 1964-Feb 80, 6:1883 (PB—80-806292) 
COAL FINES 
Agglomeration 
Agglomeration methods of improving FBC sorbent utilization 
and combustion efficiency, 6:1908 (CONF-800428—(Vol.3)) 
Elutriation 
Fluidized bed combustor freeboard model, 6:1916 (CONF- 
800428—(Vol.3)) 
Entrainment 
Fluidized bed combustor freeboard model, 6:1916 (CONF- 
800428—(Vol.3)) 
Water Removal 
Filtration and dewatering: review of literature (117 references), 
6:1879 (DOE/ET/14291—1) 
COAL FUEL CELLS 
Fuel Systems 
Hydrocarbon autothermal performing program annual report, 
6:1812 (DOE/MC/12734—T1) 
COAL GASIFICATION 
See also BI-GAS PROCESS 
COGAS PROCESS 
FW-STOIC PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
LURGI PROCESS 
SYNTHANE PROCESS 
U-GAS PROCESS 


Coal-gasification/MHD/steam-turbine combined-cycle (GMS) 
power generation, 6:2481 (PNL—3483) 
Coal Preparation 
Coal gasification pilot plant support studies. Subtask 4-1 
Development of coal preparation techniques for gasification 
processes to reduce energy requirements, optimize size 
distribution, and conserve water, 6:1827 (FE—2806-17) 
Fuel Feeding Systems 
Slurry atomizer for a coal-feeder and dryer used to provide 
coal at gasifier pressure (Patent application), 6:1851 
Manuals 
Preparation of a coal conversion systems technical data book. 
Quarterly report, November 1, 1979-January 31, 1980, 6:1817 
(FE—2286-60(10-80)) 
Materials 
Materials science and technology for new energy resources 
and more-efficient energy conversion: fossil fuels, 
geothermal, and solar, 6:2289 (CONF-7903123—) 
Research Programs 
Advances in synthetic fuels technology: progress in 
USA/DOE programs, 6:1800 (CONF-800910—2) 
Government program on gasification and liquefaction of coal, 
6:2463 
COAL GASIFICATION PLANTS 
Demonstration Plants 
Economic impact on the state of Illinois of the medium Btu 
coal gasification demonstration facility at the University of 
Illinois at Urbana-Champaign, 6:1835 (PB—80-138977) 
Design 
Pipeline gas demonstration plant. Phase 1. Abbreviated version 
of demonstration plant process design. Volume 2. Book 2. 
Section 3. Demonstration plant area descriptions (Plant areas 
207 thru 216), 6:1845 (FE 
2012/Z/80/09( V ol.2)(Bk.2)(Sect.3)) 
Diagrams 
Pipeline Gas Demonstration Plant. Phase I. Abbreviated 
version, demonstration plant process design report, 
supplement (Engineering drawings; no text), 6:1839 (FE— 
2012/Z/80/09(V ols. 1-3)(Suppl.)) 
Pipeline Gas Demonstration Plant. Phase I. Abbreviated 
version demonstration plant process design. Volume 2. Book 
1: supplement. Section 3. Demonstration plant area 
descriptions (plant areas 201 through 206) (Engineering 
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drawings; no text), 6:1840 (FE— 
2012/Z/80/09(V ol.2)(Bk. 1)(Suppl.)) 

Pipeline Gas Demonstration Plant. Phase I. Abbreviated 
version demonstration plant process design. Volume 2. Book 
2: supplement. Section 3. Demonstration plant area 
descriptions (plant areas 207 through 216) (Engineering 
drawings; no text), 6:1841 (FE— 
2012/Z/80/09(V ol.2)(Bk.2)(Suppl.)) 

Pipeline Gas Demonstration Plant. Phase I. Abbreviated 
version demonstration plant process design. Volume 2. Book 
3: supplement. Section 3. Demonstration plant area 
descriptions (plant areas 217 through 220) (Engineering 
drawings; no text), 6:1842 (FE— 
2012/Z/80/09(V ol.2)(Bk.3)(Suppl.)) 

Economic Analysis 

Economic impact on the state of Illinois of the medium Btu 
coal gasification demonstration facility at the University of 
Illinois at Urbana-Champaign, 6:1835 (PB—80-138977) 

Engineering 

Pipeline gas demonstration plant. Volume 1. Phase 1. 
Abbreviated version of demonstration plant process design. 
Section 1. Executive summary. Section 2. Demonstration 
plant concept, 6:1843 (FE—2012/Z/80/09(Vol.1)(Sect. 1-2)) 

Pipeline gas demonstration plant. Phase 1. Abbreviated version 
of demonstration plant process design. Volume 2. Book 1. 
Section 3. Demonstration plant area descriptions (Plant areas 
201 thru 206), 6:1844 (FE—2012/Z/80/09(Vol.2)(Bk. 1)) 

Pipeline gas demonstration plant. Phase 1. Abbreviated version 
of demonstration plant process design. Volume 2. Book 2. 
Section 3. Demonstration plant area descriptions (Plant areas 
207 thru 216), 6:1845 (FE— 
2012/Z/80/09(V ol.2)(Bk.2)(Sect.3)) 

Pipeline gas demonstration plant. Phase 1. Abbreviated version 
of demonstration plant process design. Volume 2. Book 3. 
Section 3. Demonstration plant area descriptions (Plant areas 
217 thru 220), 6:1846 (FE— 
2012/Z/80/09( V ol.2)(Bk.3)(Sec.3)) 

Pipeline gas demonstration plant. Phase 1. Abbreviated version 
of demonstration plant process design. Section 4. 
Demonstration plant operations. Section 5. Special tests. 
Section 6. Product-byproducts. Section 7. Environmental 
considerations, 6:1847 (FE—2012/Z/80/09(Sec.4-7)) 

Environmental Impacts 

Environmetrics of synfuels. II. A computer-based coding 
scheme for coal-conversion research data, 6:1861 (CONF- 
8010106—3) 

Equipment 

Pipeline gas demonstration plant. Phase 1. Abbreviated version 
of demonstration plant process design. Volume 2. Book 2. 
Section 3. Demonstration plant area descriptions (Plant areas 
207 thru 216), 6:1845 (FE— 
2012/Z/80/09(V ol.2)(Bk.2)(Sect.3)) 

Pipeline gas demonstration plant. Phase 1. Abbreviated version 
of demonstration plant process design. Volume 2. Book 3. 
Section 3. Demonstration plant area descriptions (Plant areas 
217 thru 220), 6:1846 (FE— 
2012/Z/80/09(V ol.2)(Bk.3)(Sec.3)) 

Fuel Feeding Systems 

State-of-the-art assessment of coal feeding for coal conversion 

plants, 6:1803 (CONF-801090—1) 
Heat Recovery Equipment 

State-of-the-art assessment of heat transfer equipment, 6:1816 

(DOE/TIC—11300) 
Materials Testing 

Overview of metal properties council materials studies in 

gasification pilot plants, 6:1801 (CONF-800997—1) 
Site Selection 

Pipeline gas demonstration plant. Phase 1. Abbreviated version 
of demonstration plant design analysis. Section 1. Executive 
summary. Section 2. Demonstration plant descriptions. 
Section 3. Demonstration plant site acquisition, construction 
and operation. Section 4. Demonstration plant disposition, 
6:1848 (FE—2012/Z/80/08(Sect. 1-4)) 

Waste Management 

Treatment and reuse of coal conversion wastewaters, 6:1857 

(CONF-8009103—1) 
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COAL INDUSTRY 
See also MINERAL INDUSTRY 
Coordinated Research Programs 
Multilaterial and bilateral cooperation in energy research and 
development between CMEA countries, 6:2435 (CONF- 
7903123—) 
Environmental Effects 
Sources and transports of coal in the Duluth-Superior Harbor. 
Research report, 6:1882 (PB—80-147283) 
Forecasting 
Energy technology scenarios for use in water resources 
assessments under Section 13a of the Federal Nonnuclear 
Energy Research and Development Act, 6:2452 
(DOE/EV—0090) 
COAL LIQUEFACTION 


See also H-COAL PROCESS 
SASOL PROCESS 


Low temperature coal liquefaction by zinc chloride and 
tetralin, 6:1830 (LBL—11325) 
Two stage liquefaction of coal (Patent application), 6:1849 
Catalysts 
Hydrogenation and cracking of coal related fused-ring 
structures using ZnCl, and AICl; catalysts, 6:1832 (LBL— 
11512) 
Chemistry 
Hydrogenation and cracking of coal related fused-ring 
structures using ZnCl. and AlCl: catalysts, 6:1832 (LBL— 
11512) 
Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation, 6:1818 (FE—2305-39) 
Hydrogen Transfer 
Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation, 6:1818 (FE—2305-39) 
Manuals 
Preparation of a coal conversion systems technical data book. 
Quarterly report, November 1, 1979-January 31, 1980, 6:1817 
(FE—2286-60(10-80)) 
Materials 
Materials science and technology for new energy resources 
and more-efficient energy conversion: fossil fuels, 
geothermal, and solar, 6:2289 (CONF-7903123—) 
Research Programs 
Advances in synthetic fuels technology: progress in 
USA/DOE programs, 6:1800 (CONF-800910—2) 
Government program on gasification and liquefaction of coal, 
6:2463 
Test Facilities 
Synthane/BCL-PDU plants. Contractor quarterly report No. 
5, July 1, 1980-September 30, 1980 (Shutdown pilot plants), 
6:1810 (DOE/ET/14850—5) 
COAL LIQUEFACTION PLANTS 
Environmental Impacts 
Environmetrics of synfuels. II. A computer-based coding 
scheme for coal-conversion research data, 6:1861 (CONF- 
8010106—3) 
Fuel Feeding Systems 
State-of-the-art assessment of coal feeding for coal conversion 
plants, 6:1803 (CONF-801090—1) 
Heat Recovery Equipment 
State-of-the-art assessment of heat transfer equipment, 6:1816 
(DOE/TIC—11300) 
Operation 
Sasol: South Africa’s oil from coal story--background for 
environmental assessment. Final report Jul-Aug 79, 6:1837 
(PB—80-148752) 
Production 
Sasol: South Africa's oil from coal story--background for 
environmental assessment. Final report Jul-Aug 79, 6:1837 
(PB—80-148752) 
COAL LIQUIDS 
Absorption Spectroscopy 
Solvent Refined Coal (SRC) process: trace elements. Volume 
III. Pilot plant development work. Part 6. Fate of trace 
elements in the SRC process (Ph.D. Thesis), 6:1805 
(DOE/ET/10104—T6) 
Activation Analysis 
Solvent Refined Coal (SRC) process: trace elements. Volume 
III. Pilot plant development work. Part 6. Fate of trace 


COAL MINES 
Water Pollution 


elements in the SRC process (Ph.D. Thesis), 6:1805 
(DOE/ET/10104—T6) 
Biological Effects 
Cancer and Toxicology Section, 6:3001 (ORNL—5685) 


Cancer and Toxicology Section, 6:3001 (ORNL—5685) 
Chromatography 

Low temperature coal liquefaction by zinc chloride and 
tetralin, 6:1830 (LBL—11325) 

Solvent Refined Coal (SRC) process: trace elements. Volume 
III. Pilot plant development work. Part 6. Fate of trace 
elements in the SRC process (Ph.D. Thesis), 6:1805 
(DOE/ET/10104—T6) 

Density 

Thermophysical properties of coal liquids. Fourth quarterly 
technical status report, July 1-September 30, 1980, 6:1852 
(BMI—2068) 

Fractionation 

Solvent Refined Coal (SRC) process: trace elements. Volume 
III. Pilot plant development work. Part 6. Fate of trace 
elements in the SRC process (Ph.D. Thesis), 6:1805 
(DOE/ET/10104—T6) 

Mutagenesis 

Mammalian Genetics and Teratology Section, 6:3000 

(ORNL—5685) 
Nuclear Magnetic Resonance 

Low temperature coal liquefaction by zinc chloride and 

tetralin, 6:1830 (LBL—11325) 
Production 

Sasol: South Africa's oil from coal story--background for 
environmental assessment. Final report Jul-Aug 79, 6:1837 
(PB—80-148752) 

Reformer Processes 

Hydrocarbon autothermal performing program annual report, 

6:1812 (DOE/MC/12734—T1) 
Thermal Conductivity 

Thermophysical properties of coal liquids. Fourth quarterly 
technical status report, July 1-September 30, 1980, 6:1852 
(BMI—2068) 

Toxicity 
Cancer and Toxicology Section, 6:3001 (ORNL—5685) 
Viscosity 

Thermophysical properties of coal liquids. Fourth quarterly 
technical status report, July 1-September 30, 1980, 6:1852 
(BMI—2068) 

COAL MINES 
Excavation 

The three-dimensional structural analysis of double-entry and 
single-entry coal mines. Volum I: three-dimensional finite 
element analysis of crosscut and entry intersection of a 
double-entry coal mine. Final report, 6:1873 (PB—80- 
150345) 

Land Reclamation 

Reclamation and water relations of strip mine spoils in 
northern Arizona, 1976-1978. Final report Jul 76-Dec 78, 
6:1869 (PB—80-152861) 

Use of green-manure amendments and tillage to impruve 
minesoil productivity. Final report Jul 76-Dec 78, 6:1865 
(PB—80- 146459) 

Openings 

The three-dimensional structural analysis of double-entry and 
single-entry coal mines. Volum I: three-dimensional finite 
element analysis of crosscut and entry intersection of a 
double-entry coal mine. Final report, 6:1873 (PB—80- 
150345) 

Radiation Hazards 

Bureau of mines health and safety research; a status report 
covering November 1, 1978-May 31, 1979. Information 
circular, 6:1935 (PB—80-145196) 

Shaft Excavations 

Method of lining a vertical mine shaft with concrete (Patent 

application), 6:1878 
Water Pollution 

Environmental effects of western coal surface mining. Part iv-- 
chemical and microbiological investigations of a surface coal 
mine settling pond. Final report, 6:1864 (PB—80-144793) 





COAL MINING 
Water Pollution 


COAL MINING 


See also LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 


Computer Codes 

The three-dimensional structural analysis of double-entry and 
single-entry coal mines. Volum I: three-dimensional finite 
element analysis of crosscut and entry intersection of a 
double-entry coal mine. Final report, 6:1873 (PB—80- 
150345) 

Finite Element Method 

The three-dimensional structural analysis of double-entry and 
single-entry coal mines. Volum I: three-dimensional finite 
element analysis of crosscut and entry intersection of a 
double-entry coal mine. Final report, 6:1873 (PB—80- 
150345) 

The three-dimensional structural analysis of double-entry and 
single-entry coal mines. Volume II: user’s guide for a 
computer program for analytical modeling of rock/structure 
interaction. Final report, 6:1874 (PB—80-150352) 

Manuals 

The three-dimensional structural analysis of double-entry and 
single-entry coal mines. Volume II: user's guide for a 
computer program for analytical modeling of rock/structure 
interaction. Final report, 6:1874 (PB—80-150352) 

Radiation Hazards 

Bureau of mines health and safety research; a status report 
covering November 1, 1978-May 31, 1979. Information 
circular, 6:1935 (PB—80-145196) 

Waste Management 

Technical and economic evaluation of underground disposal of 
coal mining wastes. Open file report (final) nov 77-dec 79, 
6:1859 (PB—80-154768) 

COAL PREPARATION 
Energy Demand 

Coal gasification pilot plant support studies. Subtask 4-1. 
Development of coal preparation techniques for gasification 
processes to reduce energy requirements, optimize size 
distribution, and conserve water, 6:1827 (FE—2806-17) 

Environmental Impacts 

Environmental assessment of coal cleaning processes. second 
annual report. Annual report no. 2, Oct 77-Nov 78, 6:1866 
(PB—80-151061) 

Pollution Control 

Environmental assessment of coal cleaning processes. second 
annual report. Annual report no. 2, Oct 77-Nov 78, 6:1866 
(PB—80-151061) 

Resource Conservation 

Coal gasification pilot plant support studies. Subtask 4-1. 
Development of coal preparation techniques for gasification 
processes to reduce energy requirements, optimize size 
distribution, and conserve water, 6:1827 (FE—2806-17) 

COAL SEAMS 
Permeability 

Gas permeability of the coal seam of the Angren Deposit, 

6:1870 (UCRL-Trans—1 1629) 
COAL TAR 
Removal 

Modeling of wet gas cleanup. Task 13. Final technical report, 

6:1811 (DOE/MC/08450—T1) 
Vapor Condensation 
Modeling of wet gas cleanup. Task 13. Final technical report, 
6:1811 (DOE/MC/08450—T1) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 
See also MHD GENERATOR CFFF 
Computer Calculations 

Thermochemistry of seed and slag vaporization and 

condensation in coal-fired MHD, 6:2482 
Heat Recovery 

MHD heat and seed recovery technology project, 6:2479 

(ANL/MHD—79-15) 
Research Programs 

Magnetohydrodynamics: a promising technology for efficiently 
generating electricity from coal. Report to the congress, 
6:2480 (PB—80-143175) 
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Seed Recovery 

MHD heat and seed recovery technology project, 6:2479 

(ANL/MHD—79-16) 
Working Fluids 

Thermochemistry of seed and slag vaporization and 

condensation in coal-fired MHD, 6:2482 
COATINGS 
Optical Properties 

Effect of surface curvature on measurement of the absorptance 

properties of solar coatings, 6:2231 
COBALT 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Magnetic Properties 

Influence of pressure on de Haas-van Alphen frequencies in 

cobalt, 6:2613 (SAND—80-1520C) 
Magnetism 

Hydrogen in V, Nb, and Ta; magnetism in Fe, Co, and Ni, 

6:3194 (MLM—2781(OP)) 
COBALT COMPLEXES 
Chemical Reaction Kinetics 

Reversible metal-to-metal methy! transfer in eta®- 
cyclopentadienyl(triphenylphosphine)dimethylcobalt(IID, 
6:2663 

Dehydration 

Reinterpretation of the structural and physical property 

changes in the dehydration of Cos[Co(CN)6s]e. 12H206:2655 
Electronic Structure 

High spin-iow spin crossover in Co(II) complexes with tris(2- 
diphenylphosphinoethyl)amine (nps) by application of high 
external pressures, 6:2669 

High Spin States 

High spin-low spin crossover in Co(II) complexes with tris(2- 
diphenylphosphinoethy])amine (nps) by application of high 
external pressures, 6:2669 

Hydrogenation 

Syntheses and reactions of polymer-bound molybdenum 
complexes and hydrogenolyses of an alkynyl cobalt carbonyl 
cluster (Co3(CO)o>CCH2CCH2C(Hs)s; cyclopentadieny]- 
(tricarbonyl) hydridomolybdenum), 6:2654 (LBL—11698) 
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Structura! Chemical Analysis 

Reinterpretation of the structural and physical property 

changes in the dehydration of Cos[Co(CN).]2.12H206:2655 
COBALT OXIDES 
Catalytic Effects 

Catalyst for hydrotreating carbonaceous liquids (Patent 

application), 6:1850 
COGAS PROCESS 
Demonstration Plants 

Pipeline Gas Demonstration Plant. Phase I. Abbreviated 
version, demonstration plant process design report, 
supplement (Engineering drawings; no text), 6:1839 (FE— 
2012/Z/80/09(V ols. 1-3)(Suppl.)) 

Pipeline Gas Demonstration Plant. Phase I. Abbreviated 
version demonstration plant process design. Volume 2. Book 
1: supplement. Section 3. Demonstration plant area 
descriptions (plant areas 201 through 206) (Engineering 
drawings; no text), 6:1840 (FE— 
2012/Z/80/09(V ol.2)(Bk. 1)(Suppl.)) 

Pipeline Gas Demonstration Plant. Phase I. Abbreviated 
version demonstration plant process design. Volume 2. Book 
2: supplement. Section 3. Demonstration plant area 
descriptions (plant areas 207 through 216) (Engineering 
drawings; no text), 6:1841 (FE— 
2012/Z/80/09(V ol.2)(Bk.2)(Suppl.)) 

Pipeline Gas Demonstration Plant. Phase I. Abbreviated 
version demonstration plant process design. Volume 2. Book 
3: supplement. Section 3. Demonstration plant area 
descriptions (plant areas 217 through 220) (Engineering 
drawings; no text), 6:1842 (FE— 
2012/Z/80/09(V ol.2)(Bk.3)(Suppl.)) 

Pipeline gas demonstration plant. Phase 1. Abbreviated version 
of demonstration plant design analysis. Section 1. Executive 
summary. Section 2. Demonstration plant descriptions. 
Section 3. Demonstration plant site acquisition, construction 
and operation. Section 4. Demonstration plant disposition, 
6:1848 (FE—2012/Z/80/08(Sect. 1-4)) 

Pipeline gas demonstration plant. Volume 1. Phase 1. 
Abbreviated version of demonstration plant process design. 
Section 1. Executive summary. Section 2. Demonstration 
plant concept, 6:1843 (FE—2012/Z/80/09(Vol.1)(Sect.1-2)) 

Pipeline gas demonstration plant. Phase 1. Abbreviated version 
of demonstration plant process design. Volume 2. Book 1. 
Section 3. Demonstration plant area descriptions (Plant areas 
201 thru 206), 6:1844 (FE—2012/Z/80/09(Vol.2)(Bk. 1)) 

Pipeline gas demonstration plant. Phase 1. Abbreviated version 
of demonstration plant process design. Volume 2. Book 2. 
Section 3. Demonstration plant area descriptions (Plant areas 
207 thru 216), 6:1845 (FE— 
2012/Z/80/09(V ol.2)(Bk.2)(Sect.3)) 

Pipeline gas demonstration plant. Phase 1. Abbreviated version 
of demonstration plant process design. Volume 2. Book 3. 
Section 3. Demonstration plant area descriptions (Plant areas 
217 thru 220), 6:1846 (FE— 
2012/Z/80/09(V ol.2)(Bk.3)(Sec.3)) 

Pipeline gas demonstration plant. Phase 1. Abbreviated version 
of demonstration plant process design. Section 4. 
Demonstration plant operations. Section 5. Special tests. 
Section 6. Product-byprceducts. Section 7. Environmental 
considerations, 6:1847 (FE—2012/Z/80/09(Sec.4-7)) 

Failure Mode Analysis 

Pipeline gas demonstration plant. Volume 1. Phase 1. 
Abbreviated version of demonstration plant process design. 
Section 1. Executive summary. Section 2. Demonstration 
plant concept, 6:1843 (FE—20i2/Z/80/09(Vol.1)(Sect.1-2)) 

Risk Assessment 

Pipeline gas demonstration plant. Volume 1. Phase 1 
Abbreviated version of demonstration plant process design. 
Section 1. Executive summary. Section 2. Demonstration 
plant concept, 6:1843 (FE—2012/Z/80/09(Vol.1)(Sect. 1-2)) 

COGENERATION 

Feasibility study of wood residue fired cogeneration at 
Heppner, Oregon. Final report, October 1979, 6:2292 
(DOE/TIC—11321) 


COMBINED-CYCLE POWER PLANTS 
Design 


Economic Analysis 

Cogeneration technology alternatives study (CTAS). Volume 
V. Analytic approach and results. Final report, 6:2556 
(DOE/NASA/0030—80/5) 

Feasibility study of a waste-fueled, fluidized bed co-generation 
facility, 6:2299 

Environmental Impacts 

Cogeneration technology alternatives study (CTAS). Volume 
V. Analytic approach and results. Final report, 6:2556 
(DOE/NASA/0030—80/5) 

Feasibility Studies 

Feasibility study of a waste-fueled, fluidized bud co-generation 

facility, 6:2299 
Technology Assessment 

Cogeneration Technology Alternatives Study (CTAS). United 
Technologies Corporation final report. Volume III: energy 
conversion system characteristics, 6:2555 
(DOE/NASA/0030—80/3) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume III: 
industrial processes, 6:2557 (DOE/NASA/0031—80/3) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6(Pt. 1)(Sect.B)) 

Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 

Cogeneration technology alternatives study (CTAS). Volume 
V. Analytic approach and results. Final report, 6:2556 
(DOE/NASA/0030—80/5) 

Feasibility study of a waste-fueled, fluidized bed co-generation 
facility, 6:2299 

COLD TRAPS 
Performance 

Sodium hydride precipitation in sodium cold traps, 6:2359 

(ANL—79-101) 
COLLIDING BEAMS 
Electron-Positron Interactions 
Energy recovery in superconducting colliding linacs without 
particle recovery, 6:2757 (BNL—28542) 
COLLIERIES 
See COAL MINES 
COLLISION MATRIX 
See S MATRIX 
COLLISIONLESS PLASMA 
Guiding-Center Approximation 

Two-term approximation for growth rates of a guiding center 

screw pinch, 6:3219 
COLONY FORMATION 
Evaluation 

Amniotic fluid cell culture I. Evaluation of a red blood cell 
lysis procedure for culture of cells from blood-contaminated 
amniotic fluid, 6:2964 

COLORADO 
Surface Mining 

Environmental effects of Western coal surface mining. Part I. 
The limnology and biota of mine spoils ponds in northwest 
colorado. Final report, 6:2889 (PB—80-143647) 

COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER BASIN 
Hydroelectric Power 

Clark Fork-Pend Oreille River Basin, Montana, Idaho, and 
Washington: water resources appraisal for hydroelectric 
licensing. Appraisal report, 6:2140 (FERC—0062) 

COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS 
Design 

Coal-gasification/MHD/steam-turbine combined-cycle (GMS) 

power generation, 6:2481 (PNL—3483) 





COMBINED-CYCLE POWER PLANTS 
Economic Analysis 


Economic Analysis 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6(Pt. 1)(Sect.B)) 

Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 

Fuel Consumption 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6(Pt. 1)(Sect.B)) 

Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 

Gas Turbines 

Compressor configuration and design optimiztion for the high 
reliability gas turbine. Final report, 6:2291 
(DOE/ET/15332—T1) 

High-temperature turbine for operation on coal-derived fuel, 
6:2297 

Heat Exchangers 

Technology assessment of ceramic joining applicable to heat 
exchangers. Technical planning study TPS-77-748. Final 
report, 6:2294 (EPRI-AP—1586) 

Materials 

Materials science and technology for new energy resources 
and more-efficient energy conversion: fossil fuels, 
geothermal, and solar, 6:2289 (CONF-7903123—) 

Technology Assessment 

Cogeneration Technology Alternatives Study (CTAS). United 
Technologies Corporation final report. Volume III: energy 
conversion system characteristics, 6:2555 
(DOE/NASA/0030—80/3) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume III: 
industrial processes, 6:2557 (DOE/N.ASA/0031—80/3) 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
Health Hazards 

Health effects of residential wood combustion: survey of 

knowledge and research, 6:2170 (DOE/EV—0114) 
COMBUSTION PRODUCTS 
Chemical Composition 

Thermochemistry of seed and slag vaporization and 

condensation in coal-fired MHD, 6:2482 
Corrosive Effects 
Hot corrosion/erosion testing of materials for applications for 


advanced power conversion systems using coal-derived fuel’. 


Fireside II. Evaluation of turbine materials for use in a coal- 
fired fluidized bed combustion environment. Task II. Final 
report, 6:2743 (FE—2326-41) 
Hot Gas Cleanup 
PFB coal fired combined cycle development program. Gas 


cleanup performance requirements report, 6:2744 (FE—2357- 
66 


COMBUSTORS 
See also CATALYTIC COMBUSTORS 
Design 
Pulse combustion technology for heating applications. 
Quarterly progress report, April 1-June 30, 1980 (Pulse 
techniques), 6:1885 (ANL/EES-TM—109) 
COMECON 
(Council for Mutual Economic Assistance.) 
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Coordinated Research Programs 
Multilaterial and bilateral cooperation in energy research and 
development between CMEA countries, 6:2435 (CONF- 
7903123—) 
COMMERCIAL BUILDINGS 


See also HOTELS 
RESTAURANTS 


Energy Conservation 
Analysis of institutional mechanisms affecting residential and 
commercial buildings retrofit, 6:2498 (DOE/PE/70044—T1) 
Retrofitting 
Analysis of institutional mechanisms affecting residential and 
commercial buildings retrofit, 6:2498 (DOE/PE/70044—T1) 
Solar Space Heating 
Solar heating system at Quitman County Bank, Marks, 
Mississippi. Final report, 6:2208 (DOE/NASA/CR—161549) 
COMMERCIAL SECTOR 
Boilers 
Population and characteristics of industrial/commercial boilers 
in the U.S. Final report Mar 78-May 79, 6:2567 (PB—80- 
150881) 
Heat Recovery Equipment 
Minnesota guide to waste heat recovery for industrial, 
commercial and institutional organizations, 6:2565 (PB—80- 
150576) 
COMMUNITIES 
Energy Audits 
Community energy auditing: experience with the 
comprehensive community energy management program, 
6:2577 (ANL/CNSV-TM—43) 
Energy Conservation 
Environmental Readiness Document: buildings and community 
systems. Fiscal year 1980, 6:2579 (DOE/ERD—0028) 
Energy Management 
Community energy auditing: experience with the 
comprehensive community energy management program, 
6:2577 (ANL/CNSV-TM—43) : 
ICES 
Organizational, interface, and financial barriers to the 
commercial development of community energy systems, 
6:2443 (LBL—11188) 
IEUS 
Organizational, interface, and financial barriers to the 
commercial development of community energy systems, 
6:2443 (LBL—11188) 
Total Energy Systems 
Environmental Readiness Document: buildings and community 
systems. Fiscal year 1980, 6:2579 (DOE/ERD—0028) 
Waste Management 
Environmental Readiness Document: buildings and community 
systems. Fiscal year 1980, 6:2579 (DOE/ERD—0028) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPARATIVE EVALUATIONS 
Computer Codes 
Multiple-comparison computer program using the bonferroni t 
Statistic, 6:3303 (Y—2228) 
COMPOSITE MATERIALS 
See also CERMETS 
Fabrication 
Syntactic foam composites and bonding. Final report, 6:2627 
(BDX—613-2358) 
Fatigue 
Fiber composite materials technology development, 6:2405 
(UCRL—85106) 
Mechanical Properties 
Fiber composite materials technology development, 6:2405 
(UCRL—85106) 
COMPOUND NUCLEI 
Isospin 
Spin and isospin fluctuations in heavy ion collisions and their 
dependence upon the shape of the dinuclear complex, 6:3167 
(LBL—11428) 
Spin 
Spin and isospin fluctuations in heavy ion collisions and their 
dependence upon the shape of the dinuclear complex, 6:3167 
(LBL—11428) 
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COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSOR BLADES 
Acoustic Monitoring 
Possibilities of damage detection in the blading of 
turbomachines by means of noise analysis during operation, 
6:2712 (NP—25156) 


Possibilities of damage detection in the blading of 
turbomachines by means of noise analysis during operation, 
6:2712 (NP—25156) 

COMPRESSORS 
Design 

Compressor configuration and design optimiztion for the high 
reliability gas turbine. Final report, 6:2291 
(DOE/ET/15332—T1) 

Efficiency 

Compressor configuration and design optimiztion for the high 
reliability gas turbine. Final report, 6:2291 
(DOE/ET/15332—T1) 

COMPUTER CODES 
C Codes 

Simulation of one-dimensional convection of four phase, four 
component mixtures (CO2FLD), 6:1939 (DOE/ET/12082— 
2) 

Drawing 

SLIDES: A program to draw slides and posters, 6:3311 

(ANL—77-26(Rev.1)) 
H Codes 

Conceptual design of an advanced water/steam central solar 
receiver. Volume I. Final report (HTLRED1 code), 6:2198 
(SAND—79-8176) 

HT2D: a linear thermal conduction analysis for two- 
dimensional problems using the finite element method, 
6:2738 (UNI—1932) 

I Codes 

Carbon Monoxide Hot Spot Guidelines mobile model. 

Software, 6:2865 (PB—80-150204) 
N Codes 

Multiple-comparison computer program using the bonferroni t 

statistic, 6:3303 (Y—2228) 
R Codes 

Implementation of a computer produced movie (REVOLYV, in 
FORTRAN for IBM 360/95), 6:3299 (ORNL/CSD/TM— 
130) 

S Codes 

SENSIT: a cross-section and design sensitivity and uncertainty 
analysis code (In FORTRAN for CDC-7600, IBM 360), 
6:3181 (LA-UR—80-2868) 

SOLID: a finite element axisymmetric stress program, 6:2730 
(UNI—1496) 

T Codes 
Application of TEDPED to analyze serum enzyme 
distributions in rabbits, 6:2974 (CONF-8010106—6) 
V Codes 
VGRAF primer, 6:3300 (SAND—80-1866) 
COMPUTER GRAPHICS 
Computer Codes 

Computer aided cinematographic techniques for model 
validation, 6:3296 (CONF-8010106—8) 

Implementation of a computer produced movie, 6:3299 
(ORNL/CSD/TM—130) 

VGRAF primer, 6:3300 (SAND—80-1866) 

COMPUTER NETWORKS 
Programming Languages 
Network job control: the Tower of Babel revisited, 6:3310 
COMPUTER-AIDED DESIGN 

Start files in a multi-discipline environment, 6:2703 (CONF- 
801087—1) 

COMPUTERIZED CONTROL SYSTEMS 
Performance 

Suggested performance specifications of standard modular 
controls for the automation of small hydro electric facilities 
(Plant capacities from 50 kW to 15 MW), 6:2144 
(DOE/ID/01570—2) 


Specifications 
Suggested performance specifications of standard modular 
controls for the automation of small hydro electric facilities 
(Plant capacities from 50 kW to 15 MW), 6:2144 
(DOE/ID/01570—2) 
COMPUTERIZED SIMULATION 
Sensitivity Analysis 
New measure of sensitivity for social system simulation 
models, 6:2418 
CONCENTRATOR SOLAR CELLS 
Design 
Design, fabrication, and performance of a 20 percent efficient 
silicon solar cell, 6:2185 (SAND—80-2225) 
Performance 
Design, fabrication, and performance of a 20 percent efficient 
silicon solar cell, 6:2185 (SAND—80-2225) 
CONCRETES 
Energy Analysis 
Ultimate energy demands of metals and materials, 6:2431 
(CONF-7903123—) 
Performance Testing 
Behavior of radioactive wastes incorporated in concrete and 
stored on open-air bed at CAMEN, 6:2103 (PNL-TR—408) 
CONNECTICUT 
Power Demand 
Time-of-use electricity price effects: Connecticut, 6:2500 
(DOE/RG/08684—T1) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONTAINERS 


See also CASKS 
PRESSURE VESSELS 


Failures 
Plutonium oxide shipment report, 6:2034 (DOE/SR/00001— 
T3) 
Impact Tests 
Analytical and empirical evaluation of low-level waste drum 
response to accident environments, 6:2720 (SAND—80- 
0861C) 
Materials 
Behavior of radioactive wastes incorporated in concrete and 
stored on open-air bed at CAMEN, 6:2103 (PNL-TR—408) 
Performance Testing 
Behavior of radioactive wastes incorporated in concrete and 
stored on open-air bed at CAMEN, 6:2103 (PNL-TR—408) 
CONTAINMENT BUILDINGS 
Air Cleaning Systems 
Development of a passive self-cleaning scrubber for 
containment venting applications, 6:2389 (HEDL-SA—2129) 
CONTAINMENT SHELLS 
Flexibility 
Effect of torus wall flexibility on hydro-structure interaction in 
BWR containment system, 6:2354 
CONTROL ELEMENTS 
Performance Testing 
Experimental control rod study in Masurca for fast-neutron 
power reactors, 6:2376 (DOE/CEA/BMFT—18) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVEYORS 
Patents 
Technical assessment of patents related to underground coal 
mine haulage. Appendix. Volume 1. Conveyors, 6:1876 
(TID—28233(Vol.1)) 
Technology Assessment 
Technical assessment of patents related to underground coal 
mine haulage. Appendix. Volume 1. Conveyors, 6:1876 
(TID—28233(Vol.1)) 
COOLERS 
See HEAT EXCHANGERS 
COOLING TOWERS 
Plumes 
Drift drop deposition rate at a short distance from natural draft 
cooling towers, 6:2298 
COPEPODS 
See also ZOOPLANKTON 





COPEPODS 
Behavior 


Behavior 
Natural feeding rates of Centropages typicus females in the 
New York Bight, 6:2927 
Biological Evolution 
Adaptive significance of color polymorphism in two species of 
Diaptomus (copepoda), 6:2902 


Adaptive significance of color polymorphism in two species of 
Diaptomus (copepoda), 6:2902 
Life Cycle 
Relationship between pigmentation and reproduction in two 
species of Diaptomus (copepoda), 6:2903 


Relationship between pigmentation and reproduction in two 

species of Diaptomus (copepoda), 6:2903 
TOPPER 
Argon 40 Reactions 

Central collisions and light fragments production in relativistic 
heavy ion collision of “Ar projectile with copper and 
beryllium targets at 1.8 GeV nucleon incident energy (4° to 
14.7° (lab)), 6:3152 

Decontamination 

Investigation of a basic electrolyte for decontamination, 6:2698 

(RFP—3101) 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—-208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

COPPER CHLORIDES 
Toxicity 

Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 

COPPER COMPLEXES 
Catalytic Effects 

Reaction of superoxide radicals with copper(II)-histidine 

complexes, 6:2660 
COPPER COMPOUNDS 
Chelates 

Ecology of subtropical, shallow water environments: chemistry 
of copper and chlorine introduced into marine systems 
during energy production, 6:2907 (DOE/EV/03801—11) 
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Water Chemistry 


Ecology of subtropical, shallow water environments: chemistry 
of copper and chlorine introduced into marine systems 
during energy production, 6:2907 (DOE/EV/03801—11) 

COPPER SELENIDES 
Electric Conductivity 

Cadmium sulfide/copper selenide cell research. Copper 
selenide-based thin film solar cells. First quarterly technical 
progress report, June 1-September 1, 1980, 6:2186 
(SERI/PR—9216-1-T1) 

Performance 

Cadmium sulfide/copper selenide cell research. Copper 
selenide-based thin film solar cells. First quarterly technical 
progress report, June 1-September 1, 1980, 6:2186 
(SERI/PR—9216-1-T1) 

Vapor Plating 

Cadmium sulfide/copper selenide cell research. Copper 
selenide-based thin film solar cells. First quarterly technical 
progress report, June 1-September 1, 1980, 6:2186 
(SERI/PR—9216-1-T1) 

CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See AGRICULTURAL WASTES 
CORROSION 
Measuring Instruments 

Analysis of errors in using the two electrode and three 
electrode polarization resistance methods in measuring 
corrosion rates, 6:2284 

Measuring Methods 

Analysis of errors in using the two electrode and three 
electrode polarization resistance methods in measuring 
corrosion rates, 6:2284 

CORTISONE 
Dose-Response Relationships 
Differential response of early erythropoietic and granulopoietic 
progenitors to dexamethasone and cortisone, 6:2960 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
Side Effects 

Effects of humoral factors on amplification of nonrecognizable 
erthrocytic and granulocytic precursors (Cosmic radiation), 
6:3010 

COUMARIN 
Chemical Preparation 

Synthesis and chemistry of 7-amino-4- 
(trifluoromethyl)coumarin and its amino acid and peptide 
derivatives, 6:2682 

C-REACTIVE PROTEIN 
See GLOBULINS 
CREEP 
Computer Codes 

Estimation of long-term creep behavior of salt, 6:3053 

(UCRL—53003) 
CRESOLS 
Chemical Reactions 

Zinc chloride-catalyzed reactions of oxygen- and sulfur- 
containing compounds which model structures in coal, 
6:2673 (LBL—11026) 

CRESYLIC ACID 
See CRESOLS 
CROPS 
Fermentation 

Fuel alcohol opportunities for Indiana, 6:2135 

(DOE/AF/10001—01) 
Irrigation 

A dynamic regional impact analysis of federal expenditures on 
a water and related land resource project -- the Boise 
Project of Idaho, Part I. Direct economic impacts, 
economics subproject. Research technical completion report, 
6:2142 (PB—80-144280) 

Nutrients 

Reclamation and water relations of strip mine spoils in 
northern Arizona, 1976-1978. Final report Jul 76-Dec 78, 
6:1869 (PB—80-152861) 





79S / ERA Vol. 6, No. 2 


Productivity 
Sulfuric acid rain effects on crop yield and foliar injury. Final 
report, 6:3022 (PB—80-151079) 
CROSSED BEAMS 
See COLLIDING BEAMS 
CRUDE OIL 
See PETROLEUM 
CRYOGENICS 
Research Programs 
Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 
CRYSTAL-PHASE TRANSFORMATIONS 
Shock Waves 
Phase transition and shock-compression parameters to 120 GPa 
for three types of graphite and for amorphous carbon, 6:2636 
Very High Pressure 
Phase transition and shock-compression parameters to 120 GPa 
for three types of graphite and for amorphous carbon, 6:2636 
CULM 
Fluidized-Bed Combustion 
Combustion characteristics of anthracite culm in a fluidized 
bed, 6:1892 (CONF-800428—(Vol.3)) 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM 244 
Ion Exchange Chromatography 
Separation of macro-quantities of actinide elements at 
Savannah River by high-pressure cation exchange, 6:2024 
CURIUM 244 TARGET 
Fabrication 
Remote micro-encapsulation of curium-gold cermets, 6:2625 
(UCRL—84891) 
CURIUM 248 TARGET 
Uranium 238 Reactions 
Recent searches for superheavy elements in deep-inelastic 
reactions (Approximately 7 MeV/j), 6:3165 (UCRL—84407) 
Xenon 136 Reactions 
Recent searches for superheavy elements in deep-inelastic 
reactions (Approximately 7 MeV/,), 6:3165 (UCRL—84407) 
CURIUM OXIDES 
Fabrication 
Remote micro-encapsulation of curium-gold cermets, 6:2625 
(UCRL—84891) 
CYANIDES 
Nuclear Magnetic Resonance 
Carbon-13 nuclear magnetic resonance spectroscopic 
investigation of the Kiliani reaction, 6:2679 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLIC ACCELERATORS 


See also LINEAR ACCELERATORS 
SYNCHROTRONS 


Vacuum Systems 
Bench measurement of vacuum chamber impedances with 
wires, 6:2781 (BNL—51236) 
Reducing the coupling impedance of step discontinuities in 
vacuum chambers, 6:2761 (BNL—51236) 
CYCLOALKENES 
See also CYCLOPENTADIENE 
Chemical Reactions 
O(*?P) atom formation in y- and 184.9-nm-irradiated aqueous 
perchlorate solutions, 6:2694 
Photolysis 
O(?P) atom formation in y- and 184.9-nm-irradiated aqueous 
perchlorate solutions, 6:2694 
Radiolysis 
O(?P) atom formation in y- and 184.9-nm-irradiated aqueous 
perchlorate solutions, 6:2694 
CYCLOHEXANE 
Toxicity 
Worker health and safety in scolar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 
CYCLONE SEPARATORS 
Performance 
Particulate control highlights: research at high 
temperature/pressure, 6:2749 (PB—80-149891) 


Performance Testing 
Particulate sampling and support: final report. Executive 
summary. Report for Nov 75-Nov 78, 6:2748 (PB—80- 
149883) 
Research 
PFB coal fired combined cycle development program. 
Quarterly report, January-March 1980, 6:2295 (FE—2357-77) 
CYCLOPENTADIENE 
Chemical Reaction Kinetics 
Reversible metal-to-metal methyl! transfer in eta‘- 
cyclopentadienyl(triphenylphosphine)dimethylcobalt(III), 
6:2663 
CYTOCHROME OXIDASE 
Enzyme Activity 
Characterization of the pH-dependent dimer-to-protomer 
transformation of cytochrome c oxidase at alkaline pH, 
6:2949 
CYTOCHROMES 
Biosynthesis 
Production and characterization of yeast cytochrome c 
antibodies; immunological studies of mutants with altered 
cytochrome c synthesis, 6:2933 (UR—3490-1922) 
CYTOSINE 
Neutron Diffraction 
Structure of deuterated cytosine monohydrate at 82 K by 
neutron diffraction, 6:3186 


D PLUS RESONANCES 
See D-1865 RESONANCES 
D RESONANCES 
See also D-1865 RESONANCES 
Hadronic Particle Decay 
D lifetimes and Cabibbo-suppressed decays in the massive- 
quark model, 6:3120 
Measurement of D*, F*, and A/sub c/* charmed-particle 
lifetimes, 6:3093 
Semileptonic Decay 
Measurement of D*, F*, and A/sub c/* charmed-particle 
lifetimes, 6:3093 
D ZERO RESONANCES 
See D-1865 RESONANCES 
D-1865 RESONANCES 
Hadronic Particle Decay 
Measurement of the D® lifetime, 6:3092 
DATA ACQUISITION 
Method to develop data supporting consequence analyses of 
transporting nuclear materials in the United States, 6:2047 
(SAND—80-0903C) 
DATA ACQUISITION SYSTEMS 
Data handling facility for the Sandia Particle Beam Fusion 
Accelerator, 6:3274 (SAND—80-1189C) 
Possible uses of the Fastbus in medium energy physics, 6:2800 
Design 
EBT data acquisition and analysis system, 6:3270 
(ORNL/TM—7464) 
DATA BASE MANAGEMENT 
Computer Codes 
Using a relational DBMS in the scientific community 
(FRAMIS), 6:3312 (UCRL—85011) 
DC SYSTEMS 


See also EHV DC SYSTEMS 
HVDC SYSTEMS 
UHV DC SYSTEMS 


Control Systems 
Optimal control of a dc transmission system, 6:2349 (PB—80- 
147085) 
Design 
Power transmission by direct and alternating currents. Report 
No. 15, 6:2309 (PB—80-142649) 
Electric Generators 
Application of induction generators and dc transmission links 
to small hydroelectric power plants, 6:2330 (CONF- 
8003104—) 





Performance 


Performance 
Power transmission by direct and alternating currents. Report 
No. 15, 6:2309 (PB—80-142649) 
DC TO AC INVERTERS 
See INVERTERS 
DCI ORSAY STORAGE RING 
(1.5-GeV electron--positron storage ring at Orsay.) 
Beam Dynamics 
Collective effects on DCI, 6:2779 (BNL—51236) 
DEC COMPUTERS 
Meetings 
Spring, 1980, DECUS symposium review, 6:3301 (UCID— 
18832) 
DECONTAMINATION 
Equipment 
Initial testing of pilot scale equipment for soil decontamination, 
6:2078 (RFP—3022) 
DEEP INELASTIC HEAVY ION REACTIONS 
Angular Distribution 
Spin and isospin fluctuations in heavy ion collisions and their 
dependence upon the shape of the dinuclear complex, 6:3167 
(LBL—11428) 
Fluctuations 
Spin and isospin fluctuations in heavy ion collisions and their 
dependence upon the shape of the dinuclear complex, 6:3167 
(LBL—11428) 
DEEP INELASTIC SCATTERING 
Quantum Chromodynamics 
Quantum chromodynamics and deep-inelastic scattering, 6:3130 
(FERMILAB-Conf—80/73-THY) 
Scale Invariance 
Deep inelastic muon scattering at 270 GeV (u* on Fe), 6:3106 
DEER 
Diet 
Diets and habitat analyses of mule deer on the 200 areas of the 
Hanford Site in southcentral Washington, 6:2884 (PNL— 
2461) 
DEHUMIDIFIERS 
Mathematical Models 
Performance predictions for adiabatic desiccant dehumidifiers 
using linear solutions, 6:2213 
Performance predictions for adiabatic desiccant dehumidifiers 
using linear solutions, 6:2229 
Performance 
Performance predictions for adiabatic desiccant dehumidifiers 
using linear solutions, 6:2213 
Performance predictions for adiabatic desiccant dehumidifiers 
using linear solutions, 6:2229 
DELAWARE 
Solar Energy 
Southeast Regional Assessment Study: an assessment of the 
opportunities of solar electric power generation in the 
Southeastern United States, 6:2155 (DOE/ET/20321—1) 
DELTA-1236 RESONANCES 
Particle Production 
Proton-proton interactions at 400 GeV/c, 6:3116 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DESOXYRIBONUCLEIC ACID 
See DNA 
DETONATION WAVES 
See SHOCK WAVES 
DEUTERIUM 
Environmental Impacts 
Fusion fuel cycle: material requirements and potential effluents, 
6:3271 (PNL—3182) 
Ion-Molecule Collisions 
Ion-molecule interactions in crossed-beams (N* -H2; F* -H; 
CO,* -D2), 6:3071 (LBL—11208) 
Isotope Effects 
CIDNP-detected nuclear resonance of transient radicals in 
pulse radiolysis, 6:2695 
Magnetic field and magnetic isotope effects on cage reactions 
in micellar solutions, 6:2681 
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DEUTERIUM TARGET 
Proton Reactions 
Polarization effects in light nuclei, 6:3140 (LBL—11545) 
DEUTERON REACTIONS 
Applications of approximate isospin conservation in R-matrix 
analyses, 6:3169 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEUTERONS 
D States 
Polarization effects in light nuclei, 6:3140 (LBL—11545) 
DEVELOPING COUNTRIES 
Appropriate Technology 
International forum on appropriate industrial technology held 
at New Delhi/Anand, India on November 20-30, 1978. 
Planning of rural energy systems: issues and perspective. 
Background paper, 6:2415 (PB—80-154685) 
Energy Sources 
Perspective from a developing nation: overview of the 
materials-energy issue, 6:2423 (CONF-7903123—) 
Materials 
Perspective from a developing nation: overview of the 
materials-energy issue, 6:2423 (CONF-7903123—) 
Solar Energy 
US solar energy policy for less developed countries, 6:2152 
(DOE/CS/10048—T 1) 
DEXAMETHASONE 
Dose-Response Relationships 
Differential response of early erythropoietic and granulopoietic 
progenitors to dexamethasone and cortisone, 6:2960 
DFR REACTOR 
Materials Handling 
Disposal of NaK by spray burning: a development using steam, 
6:2365 (DFR/DSWP/P—(80)67(Rev.)) 
NaK disposal by spray burning. Second progress report, 6:2364 
(DFR/DSWP/P—(79)46(Rev.)) 
Reactor Materials 
Disposal of NaK by spray burning: a development using steam, 
6:2365 (DFR/DSWP/P—(80)67(Rev.)) 
DIAMINOBIPHENYL 
See BENZIDINE 
1,4-DIAZINES 
See PYRAZINES 
DIBARYON RESONANCES 
Phase Shift 
Effects of heavy-meson exchange on the 'D2 and *F; N-N 
partial waves and the question of dibaryon resonances, 
6:3125 
DIBORANE 
See BORANES 
DIELECTRIC MATERIALS 
See also FERROELECTRIC MATERIALS 
Physical Radiation Effects 
Numerical simulation of high-energy-electron gerated field in 
dielectrics of various geometries. Final report, June 1, 1979- 
May 15, 1980, 6:3183 (UCID—18818) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIENES 
See also CYCLOPENTADIENE 
Photochemical Reactions 
Sensitization and quenching in the conversion of light energy 
into chemical energy. Progress report, February 1, 1980- 
January 31, 1981, 6:2684 (DOE/ER/10366—2) 
DIESEL ENGINES 
Economic Analysis 
Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) 
Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6(Pt.1)(Sect.B)) 
Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
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process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 
Exhaust Gases 

Evaluation of two turbocharged diesel Volkswagen Rabbits. 
Technical report, 6:2533 (PB—80-148562) 

Particulate measurement-evaluation of the equivalency of the 
three-bag and four-bag LA-4 dynamometer test procedures. 
Technical report, 6:2586 (PB—80-155443) 

Fuel Consumption 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6(Pt. 1)(Sect.B)) 

Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 

Evaluation of two turbocharged diesel Volkswagen Rabbits. 
Technical report, 6:2533 (PB—80-148562) 

Fuel Substitution 

Generator gas operation of motor vehicles, 6:2597 (DOE-tr— 
219) 

Pollution Control Equipment 

Particulate control highlights: recent developments in Japan. 
Report for May-Jul 79, 6:2747 (PB—80-148802) 

Retrofitting 

Generator gas operation of motor vehicles, 6:2597 (DOE-tr— 
219) 

Technology Assessment 

Cogeneration Technology Alternatives Study (CTAS). United 
Technologies Corporation final report. Volume III: energy 
conversion system characteristics, 6:2555 
(DOE/NASA/0030—80/3) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume III: 
industrial processes, 6:2557 (DOE/NASA/0031—80/3) 

Waste Heat 

Enhancement of heat transfer in waste-heat heat exchangers, 

6:2554 (DOE/ET/11348—T1) 
DIESEL FUELS 
Stability 

Accelerated stability test techniques for diesel fuels, 6:1961 

(DOE/BC/10043—12) 
Testing 

Accelerated stability test techniques for diesel fuels, 6:1961 

(DOE/BC/10043—12) 
DIET 
Calorific Value 

Coefficients of digestibility and caloric diet of rodents in the 

northern Great Basin desert, 6:2885 
Digestion 

Coefficients of digestibility and caloric diet of rodents in the 

northern Great Basin desert, 6:2885 
DIFFUSION 
Reviews 

Ion-beam-induced migration and its effect on concentration 

profiles, 6:3187 
DIGESTIVE SYSTEM DISEASES 
Pathological Changes 

Association of IgA multiple myeloma with pre-existing disease, 

6:2986 
DIMETHYLBENZANTHRACENE 
Carcinogenesis 

Anticarcinogenic effects of 2,3,7,8-tetrachlorodibenzo-p-dioxin 
on benzo(a)pyrene and 7,12-dimethylbenz(a)anthracene 
tumor initiation and its relationship to DNA binding, 6:3039 

Dynamics of neoplastic development in carcinogen-exposed 
tracheal, 6:3037 

Potent tumor-initiating activity of the 3,4-dihydrodiol of 7, 12- 
dimethylbenz(a)anthracene in mouse skin, 6:3040 

Two-stage carcinogenesis studies with asbestos in Fisher 344 
rats, 6:3031 


Sorptive Properties 


Comparative Evaluations 
Potent tumor-initiating activity of the 3,4-dihydrodiol of 7, 12- 
dimethylbenz(a)anthracene in mouse skin, 6:3040 
METHYLKETONE 
See ACETONE 
DIOLS 
See GLYCOLS 
DIPHENYLKETONE 
See BENZOPHENONE 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISPERSION RELATIONS 
Mathematical Models 
Improved Gaussian model for long-term average air 
concentration estimates, 6:2881 
DISPERSION THEORY 
See DISPERSION RELATIONS 
DISTRIBUTION FUNCTIONS 
Computerized Simulation 
Simulations of the runaway electron distributions, 6:3215 
Time Dependence 
Simulations of the runaway electron distributions, 6:3215 
DISTRICT OF COLUMBIA 
See WASHINGTON DC 
DISULFIDES 
Biological Effects 

Chemical modification and reactivity of sulfhydryls and 
disulfides of rat brain nicotinic-like acetylcholine receptors, 
6:2940 

DMBA 
See DIMETHYLBENZANTHRACENE 
DNA 
(Deoxyribonucleic acid.) 
Biochemistry 
Origin of yolk-DNA in Xenopus laevis, 6:2946 
Biological Radiation Effects 
Repair deficient and hypersensitive diseases of man, 6:3012 
Biological Repair 

Apurinic/apyrimidinic endonucleases in repair of pyrimidine 
dimers and other lesions in DNA, 6:2935 

Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 

Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 

Histological Techniques 

Scanning transmission electron microscopy of metaphase 
chromosome fibers as seen unstained, stained for DNA, or 
stained for histones, 6:2963 

Molecular Structure 
Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 
Photoreactivation 
Photoreactivation in bacteria and in skin, 6:2993 (BNL—28385) 
Transcription 
Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 
DNA REPLICATION 
Biochemical Reaction Kinetics 
Bacteriophage T7 DNA replication in vitro, 6:2934 
Molecular Biology 

Molecular and Cellular Sciences Section, 6:2930 (ORNL— 

5685) 
DOLOMITE 
Geologic Deposits 

Sorbent utilization prediction methodology: sulfur control in 

fluidized-bed combustors, 6:1884 (ANL/CEN/FE—80-10) 
Radionuclide Migration 

Cesium migration through solid cores of magenta dolomite, 

6:2085 (SAND—80-1335C) 
Sorptive Properties 

Cesium migration through solid cores of magenta dolomite, 
6:2085 (SAND—80-1335C) 

Hydration process for reactivating spent limestone and 
doiomite sorbents for reuse in fluidized-bed coal combustion, 
6:1909 (CONF-800428—(Vol.3)) 

DOSE FRACTIONATION 
See FRACTIONATED IRRADIATION 





DOSE RATES 
Sensitivity Analysis 
SENSIT: a cross-section and design sensitivity and uncertainty 
analysis code, 6:3181 (LA-UR—80-2868) 
DOSEMETERS 
Design 
Magnetic field dosimeter development, 6:2791 (PNL—3546) 
DOSIMETRY 
See also NEUTRON DOSIMETRY 
Age Dependence 
Mathematical phantoms for evaluation of age-specific internal 
dose, 6:2994 (CONF-801083—1) 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Control Systems 
Plasma equilibrium control in doublet III, 6:3207 (GA-A— 
16049) 
Management 
Doublet III neutral beam administrative plan, 6:3250 (GA-A— 
14885) 
Pressure Vessels 
Reconfiguration of Doublet III to facilitate a reactor 
simulation experiment, 6:3251 (GA-A—16032) 
DOUNREAY FAST REACTOR 
See DFR REACTOR 
DOXORUBICIN 
Biological Effects 
Effects of doxorubicin and its aglycone metabolite on calcium 


sequestration by rabbit heart, liver, and kidney mitochondria, 


6:2984 
DRAWING 
S Codes 
SLIDES: A program to draw slides and posters, 6:3311 
(ANL—77-26(Rev.1)) 
DRILLS 
See also JET DRILLS 
Noise Pollution Abatement 

Development of noise-abatement aids in underground mining 
operations. Subproject: low-noise compressed-air hammer 
drills, 6:2704 (BMFT-FB-HA—80-040) 

DROSOPHILA 
Aneuploidy 
Origin of meiotic nondisjunction in Drosophila females, 6:2969 
DUAL-PURPOSE POWER PLANTS 
Economic Analysis 

Feasibility study of wood residue fired cogeneration at 
Heppner, Oregon. Final report, October 1979, 6:2292 
(DOE/TIC—11321) 

Technology Assessment 

Feasibility study of wood residue fired cogeneration at 
Heppner, Oregon. Final report, October 1979, 6:2292 
(DOE/TIC—11321) 

DUSTS 
Uses 

Bituminous concrete plant dust collection system; effects of 
using recovered dust in paving mix. Final report, 6:2562 
(PB—80-141013) 

DYNAMICS (BEAM) 

See BEAM DYNAMICS 
DYSPROSIUM 

Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 
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Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 


E 


ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECONOMY 
Global Aspects 
Changing importance of material and material costs in the 
world economy, 6:2432 (CONF-7903123—) 
Meetings 
Summary proceedings. Conference on inflation, the economy, 
energy conservation, and renewable resources, 6:2444 
(CONF-8005112—) 
ECOSYSTEMS 


See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 


Mathematical Models 
Quantitative stability in models of ecological communities, 
6:2886 
Stability 
Quantitative stability in models of ecological communities, 
6:2886 
EDUCATIONAL FACILITIES 
See also SCHOOL BUILDINGS 
Research Programs 
Statement of capabilities. The Resource Policy Center, 6:3293 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EHV AC SYSTEMS 
Economic Analysis 
Comparison of an ac versus dc interconnection (525-kV ac 
lines and 400-kV dc lines), 6:2322 (CONF-8003104—) 
Economic and technical evaluation of long underground dc 
transmission, 6:2321 (CONF-8003104—) 
Electric Fields 
Comparison of electric-field effects of HVDC and HVAC 
lines, 6:2341 (CONF-8003104—) 
Environmental Effects 
Comparison of electric-field effects of HVDC and HVAC 
lines, 6:2341 (CONF-8003104—) 
Life-Cycle Cost 
Model to define and compare alternative ac and dc 
transmission systems, 6:2320 (CONF-8003104—) 
Modifications 
Power transfer uprating by conversion of ac lines to dc, 6:2324 
(CONF-8003104—) 
Performance 
Comparison of an ac versus dc interconnection (525-kV ac 
lines and 400-kV dc lines), 6:2322 (CONF-8003104—) 
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Model to define and compare alternative ac and dc 
transmission systems, 6:2320 (CONF-8003104—) 
Proposed Southern California-Intermountain Power Project 
HVDC transmission system, 6:2328 (CONF-8003104—) 
Planning 
Itaipu 6300-MW HVDC transmission system: feasibility and 
planning aspects, 6:2327 (CONF-8003104—) 
Stability 
Techniques for determining overhead-line cost data for 
comparision of ac and dc transmission alternatives, 6:2323 
(CONF-8003104—) 
Stabilization 
30-MJ superconducting magnetic energy storage for BPA 
transmission line stabilizer, 6:2347 (LA-UR—80-2934) 
Technology Assessment 
Economic and technical evaluation of long underground dc 
transmission, 6:2321 (CONF-8003104—) 
EHV DC SYSTEMS 
Corona Discharges 
Corona and field-effect considerations in the design of UHV dc 
transmission lines, 6:2342 (CONF-8003104—) 
Design 
Corona and field-effect considerations in the design of UHV dc 
transmission lines, 6:2342 (CONF-8003104—) 
Proposed Southern California-Intermountain Power Project 
HVDC transmission system, 6:2328 (CONF-8003104—) 
Economic Analysis 
Comparison of an ac versus dc interconnection (525-kV ac 
lines and 400-kV dc lines), 6:2322 (CONF-8003104—) 
Economic and technical evaluation of long underground dc 
transmission, 6:2321 (CONF-8003104—) 
Power transfer uprating by conversion of ac lines to de, 6:2324 
(CONF-8003104—) 
Electric Fields 
Comparison of electric-field effects of HVDC and HVAC 
lines, 6:2341 (CONF-8003104—) 
Corona and field-effect considerations in the design of UHV dc 
transmission lines, 6:2342 (CONF-8003104—) 
Environmental Effects 
Comparison of electric-field effects of HVDC and HVAC 
lines, 6:2341 (CONF-8003104—) 
Life-Cycle Cost 
Model to define and compare alternative ac and dc 
transmission systems, 6:2320 (CONF-8003104—) 
Performance 
Comparison of an ac versus de interconnection (525-kV ac 
lines and 400-kV dc lines), 6:2322 (CONF-8003104—) 
Model to define and compare alternative ac and dc 
transmission systems, 6:2320 (CONF-8003104—) 
Power transfer uprating by conversion of ac lines to de, 6:2324 
(CONF-8003104—) 
Proposed Southern California-Intermountain Power Project 
HVDC transmission system, 6:2528 (CONF-8003104—) 
Planning 
Itaipu 6300-MW HVDC transmission system: feasibility and 
planning aspects, 6:2327 (CONF-8003104—) 
Stabilization 
30-MJ superconducting magnetic energy storage for BPA 
transmission line stabilizer, 6:2347 (LA-UR—80-2934) 
Technology Assessment 
Economic and technical evaluation of long underground dc 
transmission, 6:2321 (CONF-8003104—) 
EIIP 


See ENERGY PARKS 
INDUSTRIAL PARKS 


ELECTRIC ARCS 
Heat Transfer 
Electric arc radius and characteristics, 6:3289 (UCRL—85009) 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
Electromotive Force 
Evaluation of battery converters based on 4.8-MW fuel cell 
demonstrator inverter. Volume II. Appendices. Final report, 
6:2300 (FCR—0926(Vol.2)) 


ELECTRIC RAILWAYS 
Technology Assessment 


Inverters 
Evaluation of battery converters based on 4.8-MW fuel cell 
demonstrator inverter. Volume II. Appendices. Final report 
6:2300 (FCR—0926(Vol.2)) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC FIELDS 
Biological Radiation Effects 
Preliminary study of the behavioral and biological effects of 
high intensity 60 HZ electric fields. Interim technical 
progress report No. 5, 6:3044 (SWRI—14-5277(No.5)) 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS 
Connectors 
Application of induction generators and dc transmission links 
to small hydroelectric power plants, 6:2330 (CONF- 
8003 104—) 
Design 
Application of induction generators and dc transmission links 
to small hydroelectric power plants, 6:2330 (CONF- 
8003104—) 
Operation 
Application of induction generators and dc transmission links 
to small hydroelectric power plants, 6:2330 (CONF- 
8003104—) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
Demand Factors 
Alternate policy and energy source economics, 6:2474 (SLAC- 
PUB—2609) 
Emergency Plans 
Electric power emergency handbook, 6:2469 
(DOE/RG/10327—01) 
Energy Supplies 
Choosing our energy future, 6:2475 
Marginal-Cost Pricing 
Innovative approaches to electric utility rate structure: 
marginal costs and time-varying rates, volume i and usage 
and evaluation. Final report, 6:2472 (PB—80-148604) 
Rate Structure 
Use of a future test year for electric utility ratemaking 
appendices A-D. Final report, 6:2471 (PB—80-142102) 
Time-of-Use Pricing 
Innovative approaches to electric utility rate structure: 
marginal costs and time-varying rates, volume i and usage 
and evaluation. Final report, 6:2472 (PB—80-148604) 
Time-of-use electricity price effects: Connecticut, 6:2500 
(DOE/RG/08684—T1) 
Time-of-use electricity price effects: Ohio, 6:2502 
(DOE/RG/08684—T5) 
Time-of-use electricity price effects: summary I, 6:2503 
(DOE/RG/08684—T6) 
Time-of-use electricity price effects: Arizona, 6:2504 
(DOE/RG/08684—T7) 
ELECTRIC POWER INDUSTRY 
Economic Impact 
Finance and tax consideration regarding implementation of the 
coal conversion provisions of the National Energy Act, 
6:2478 
ELECTRIC RAILWAYS 


See also ELECTRIC-POWERED VEHICLES 
RAPID TRANSIT SYSTEMS 


Commercialization 
Technology assessment of alternative transportation fuels. 
Management report No. 17, 6:2589 (DOE/CS/50115—T25) 
Economic Impact 
Technology assessment of alternative transportation fuels. 
Annual report, 6:2588 (DOE/CS/50115—T24) 
Technology assessment of alternative transportation fuels. 
Management report No. 20, 6:2590 (DOE/CS/50115—-T26) 
Environmental Impacts 
Technology assessment of alternative transportation fuels. 
Management report No. 20, 6:2590 (DOE/CS/50115—T26) 
Technology Assessment 
Technology assessment of alternative transportation fuels. 
Annual report, 6:2588 (DOE/CS/50115—T24) 





ELECTRIC UTILITIES 
Technology 


ELECTRIC UTILITIES 
Economic Analysis 

Regulatory analysis financial model RAm descriptive 
documentation, volume i and usage and evaluation. Final 
report, 6:2473 (PB—80-150675) 

Economic Impact 

Impact of the National Energy Act on utilities and industries 
due to the conversion to coal, 6:2921 

Impacts of Public Utility Regulatory Policies Act on utilities, 
6:2477 

Emergency Plans 

Electric power emergency handbook, 6:2469 

(DOE/RG/10327—01) 
Interconnected Power Systems 

Integration of photovoltaic units into electric utility grids: 
experiment information requirements and selected issues, 
6:2195 (ATR—80(7694-21)-1(Exec.Summ.)) 

Load Management 

Analysis of the need for intermediate and peaking technologies 

in the year 2000. Final report, 6:2465 (DOE/ET/29999—T1) 
Management 

Use of a future test year for electric utility ratemaking 

appendices A-D. Final report, 6:2471 (PB—80-142102) 
Marginal-Cost Pricing 

Method for computing marginal costs associated with on-site 

energy technologies, 6:2464 (BNL—51264) 
Photovoltaic Power Supplies 

Integration of photovoltaic units into electric utility grids: 
experiment information requirements and selected issues, 
6:2191 (ATR—80(7694-21)-1) 

Rate Structure 

Description and evaluation of the Vermont demonstration 
project. Final report, 6:2501 (DOE/RG/08684—T3) 

Innovative approaches to electric utility rate structure: 
marginal costs and time-varying rates, volume i and usage 
and evaluation. Final report, 6:2472 (PB—80-148604) 

Integration of photovoltaic units into electric utility grids: 
experiment information requirements and selected issues, 
6:2191 (ATR—80(7694-21)-1) 

Integration of photovoltaic units into electric utility grids: 
experiment information requirements and selected issues, 
6:2195 (ATR—80(7694-21)-1(Exec.Summ.)) 

Lifeline electric rates and alternative approaches to the 
problems of low-income ratepayers: cross-program summary, 
6:2466 (DOE/RG/10066—01) 

Lifeline electric rates and alternative approaches to the 
problems of low-income ratepayers: ten case studies of 
rejected programs, 6:2468 (DOE/RG/10066—03) 

Lifeline electric rates and alternative approaches to the 
problems of low-income ratepayers. Ten case studies of 
implemented programs, 6:2467 (DOE/RG/10066—02) 

Regulatory analysis financial model RAm descriptive 
documentation, volume i and usage and evaluation. Final 
report, 6:2473 (PB—80-150675) 

Regulations 

Impacts of Public Utility Regulatory Policies Act on utilities, 

6:2477 
Time-of-Use Pricing 

Time-of-use electricity price effects: Connecticut, 6:2500 
(DOE/RG/08684—T 1) 

Time-of-use electricity price effects: Ohio, 6:2502 
(DOE/RG/08684—TS5) 

Time-of-use electricity pric : effects: summary I, 6:2503 
(DOE/RG/08684—T6) 

Time-of-use electricity price effects: Arizona, 6:2504 
(DOE/RG/08684—T7) 

ELECTRICAL EQUIPMENT 


See also CAPACITORS 
CIRCUIT BREAKERS 
INVERTERS 
LIGHTING SYSTEMS 
LIGHTNING ARRESTERS 


Assessment of DOE-sponsored lightning research at the 
University of Florida, 6:2346 (DOE/RA/29242—01) 
ELECTRIC-POWERED VEHICLES 
See also ELECTRIC RAILWAYS 
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Commercialization 
Technology assessment of alternative transportation fuels. 
Management report No. 17, 6:2589 (DOE/CS/50115—T25) 
Economic Impact 
Technology assessment of alternative transportation fuels. 
Annual report, 6:2588 (DOE/CS/50115—T24) 
Technology assessment of alternative transportation fuels. 
Management report No. 20, 6:2590 (DOE/CS/50115—T26) 
Environmental Impacts 
Technology assessment of alternative transportation fuels. 
Management report No. 20, 6:2590 (DOE/CS/50115—T26) 
Lead-Acid Batteries 
Stibine/arsine emissions from lead-acid batteries, 6:2408 
(CONF-800334— 16) 
Speed Regulators 
Electronic controls for battery-electric vehicles, 6:2587 
Technology Assessment 
Technology assessment of alternative transportation fuels. 
Annual report, 6:2588 (DOE/CS/50115—T24) 
ELECTROCATALYSTS 
Prior to October 1978 this concept was indexed to CATALYSTS. 
See also CATALYSTS 
Fabrication 
Oxygen reduction on supported Pt alloys and intermetallic 
compounds in phosphoric acid. Final report, 6:2488 (EPRI- 
EM—1553) 
Performance 
Oxygen reduction on supported Pt alloys and intermetallic 
compounds in phosphoric acid. Final report, 6:2488 (EPRI- 
EM—1553) 
ELECTROLYTES 
Investigation of a basic electrolyte for decontamination, 6:2698 
(RFP—3101) 
ELECTROLYTIC CELLS 
Heat Pipes 
Spherical heat pipe metal-hydrogen cell (Patent), 6:2731 
ELECTROMAGNETIC ISOTOPE SEPARATION 
Production 
Electromagnetic isotope separation program at the Oak Ridge 
National Laboratory, 6:2668 
ELECTRON COLLISIONS 
Energy Losses 
Observations of discrete energy loss effects in spectra of 
positrons reflected from solid surfaces, 6:3068 (CONF- 
8010110—1) 
ELECTRON MICROSCOPY 
Histological Techniques 
Lead aspartate, an en bloc contrast stain particularly useful for 
ultrastructural enzymology, 6:2967 
ELECTRON PAIRS 
Pair Production 
Measurement of vector meson production in proton-proton 
collisions at the CERN ISR, 6:3104 
ELECTRON REACTIONS 
Research Programs 
Nuclear structure studies with medium energy probes 
(Northwestern Univ.), 6:3087 (DOE/ER/02706—6) 
ELECTRON SOURCES 
Beam Pulsers 
Development and fabrication of a solar cell junction processing 
system. Quarterly progress report No. 3, October 1980, 
6:2177 (DOE/JPL/955640—80/3) 
Design 
Development and fabrication of a solar cell junction processing 
system. Quarterly progress report No. 3, October 1980, 
6:2177 (DOE/JPL/955640—80/3) 
ELECTRON TRANSFER 
Biochemical Reaction Kinetics 
Primary events in biology probed by ultrafast laser 
spectroscopy. Chapter 3. Electron transfer reactions in 
photosynthetic bacteria, 6:2929 (BNL—28439) 
ELECTRON-BEAM-PUMPED LASERS 
See FREE ELECTRON LASERS 
ELECTRONIC EQUIPMENT 
See also POWER SUPPLIES 
Control Systems 
Electronic controls for battery-electric vehicles, 6:2587 





85S / ERA Vol. 6, No. 2 


Performance Testing 
Multiuser test system. Final report, 6:2739 (BDX—613-2473) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
Production of anti-neutrons and charged anti-sigmas in e* e~ 
annihilations (Vs = 4 and 7 GeV), 6:3105 
Weak interaction effects in e* e~ annihilation with polarised 
beams (Three proposed experiments), 6:3127 
ELECTRON-PROTON INTERACTIONS 
Cross Sections 
Measurement of the proton structure functions using inelastic 
electron scattering (6,5 to 19.5 GeV), 6:3091 
ELECTRONS 
See also RUNAWAY ELECTRONS 
Particle Production 
Search for leptons produced in association with prompt muons 
(n + Be at 300 GeV/c), 6:3112 
ELECTROSTATIC PRECIPITATORS 
Comparative Evaluations 


Control of particulate emissions from fluidized-bed combustion: 


fabric filters or electrostatic precipitators, 6:1926 (CONF- 
800428—(Vol.3)) 

Response of hot-side electrostatic precipitators and fabric 
filters to fluidized bed combustors, 6:1927 (CONF-800428— 
(Vol.3)) 

Performance 

Particulate contro] highlights: research at high 

temperature/pressure, 6:2749 (PB—80-149891) 
Performance Testing 

Particulate sampling and support: final report. Executive 
summary. Report for Nov 75-Nov 78, 6:2748 (PB—80- 
149883) 

ELMO BUMPY TORUS 
Data Acquisition Systems 

EBT data acquisition and analysis system, 6:3270 

(ORNL/TM—7464) 
Data Processing 

EBT data acquisition and analysis system, 6:3270 

(ORNL/TM—7464) 
Mathematical Models 

One and one-half dimensional model of the EBT reactor, 

6:3205 (DOE/ER/53092—T4) 
Neutron Transport Theory 

Comparison of calculational methods for EBT reactor 

nucleonics, 6:3264 (LA-UR—80-2928) 
Planning 

EBT: an alternate concept to tokamaks and mirrors, 6:3239 

(CONF-801037—24(Draft)) 
Radiation Heating 

One-dimensional gamma ray and photoneutron shielding 

calculations for the EBT-P, 6:3269 (ORNL/TM—7136) 
Shielding 

One-dimensional gamma ray and photoneutron shielding 

calculations for the EBT-P, 6:3269 (ORNL/TM—7136) 
Site Selection 

Office of Fusion Energy recommendations on the Elmo 
Bumpy Torus proof-of-principle experiment site selection, 
6:3247 (DOE/ER—0077) 

Transport Theory 

One and one-half dimensional model of the EBT reactor, 

6:3205 (DOE/ER/53092—T4) 
EMBRYONIC CELLS 
Biological Radiation Effects 
Dependence of radiation-induced neoplasiic transformation in 
vitro upon radiation quality and repair, 6:3011 
EMBRYONIC DEVELOPMENT 
See ONTOGENESIS 
EMPHYSEMA 
Diagnosis 

Synthetic oligopeptide substrates: their diagnostic application 
in blood coagulation, fibrinolysis, and other pathologic 
states, 6:2943 

EMPLOYMENT 
Energy Consumption 

Energy and employment: a time-series analysis of the causal 

relationship, 6:2417 


ENERGY CONSERVATION 
Energy Analysis 


Time-Series Analysis 
Energy and employment: a time-series analysis of the causal 
relationship, 6:2417 
ENANTHIC ACID 
See HEPTANOIC ACID 
END USE SECTOR 


See COMMERCIAL SECTOR 
INDUSTRY 


ENERGY 


See also GEOTHERMAL ENERGY 
SOLAR ENERGY 
Coordinated Research Programs 

Multilaterial and bilateral cooperation in energy research and 
development between CMEA countries, 6:2435 (CONF- 
7903123—) 

Education 

DOE-University of Arizona Faculty Development Project. 

Final report, 6:2581 (DOE/IR/10238—T"') 
International Cooperation 

View on strategies for international cooperation, 6:2424 

(CONF-7903123—) 
Materials 

Institutional and organizational patterns and strategies for 
interrelation of materials and energy research and 
development, technology, production, coordination, and 
planning, 6:2429 (CONF-7903123—) 

ENERGY ACCOUNTING 
Sunshine out of cucumbers (Absurdities of some proposed 
conversion processes), 6:2410 (CONF-7903123—) 
ENERGY ANALYSIS 
See also ENERGY ACCOUNTING 
Statistical Models 

Strategic backdrop analysis for fossil fuel planning. Task 1. 
Default Case. Report 468-117-07/02, 6:2458 
(DOE/ET/10678—T1) 

Strategic backdrop analysis for fossil fuel planning. Task 1. 
Default Case. Report 468-117-07/03, 6:2459 
(DOE/ET/10678—T2) 

Strategic backdrop analysis for fossil fuel planning. Task 1. 
Default Case. Report 468-117-07/01, 6:2460 
(DOE/ET/10678—T3) 

Strategic backdrop analysis for fossil fuel planning. Task 2 
report (New Task Series), The Base Case. Report 473-117- 
08/01, 6:2461 (DOE/ET/10678—T4) 

ENERGY AUDITS 
Data Processing 

State energy office data management: the preliminary energy 
audit of the institutional buildings grants program, 6:2514 
(ORNL/CON—S55) 

Evaluation 

RCS program evaluation plan options, 6:2515 (ORNL/TM— 

7380) 
Planning 
Home audit program: management manual, 6:2505 
(DOE/RG/10027—01) 
ENERGY COMPLEXES 
See ENERGY PARKS 
ENERGY CONSERVATION 
Economic Analysis 

Cost-energy dynamics: an engineering-economic basis for 
industrial energy conservation policies, 6:2561 
(ORAU/IEA—80-12(M)) 

Economic Impact 

Do conservation efforts cause inflationary price rise, 6:2447 
(CONF-8005112—) 

Impact of energy conservation and conservation policy in 
reducing inflation, 6:2446 (CONF-8005112—) 

Notes on a simple approach for estimating the first-order effect 
of energy conservation on inflation, 6:2445 (CONF- 
8005112—) 

Summary proceedings. Conference on inflation, the economy, 
energy conservation, and renewable resources, 6:2444 
(CONF-8005112—) 

Energy Analysis 

Cost-energy dynamics: an engineering-economic basis for 
industrial energy conservation policies, 6:2561 
(ORAU/IEA—80-12(M)) 
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ENERGY CONSERVATION 
Evaluation 


Evaluation 

RCS program evaluation plan options, 6:2515 (ORNL/TM— 
7380) 

Financial Assistance 

DOE State and Local Assistance Programs, 6:2493 
(DOE/CS—0187) 

Implementatiesi 

Managing state energy conservation programs: the Minnesota 

experience, 6:2450 
Legislation 

Thermal efficiency and taxes: the residential energy 

conservation tax credit, 6:2162 
Management 

Managing state energy conservation programs: the Minnesota 

experience, 6:2450 
Meetings 

Energy pilot studies - integrating report. geothermal, solar, 
rational use of energy (conservation), automotive propulsion 
systems, 6:2241 (PB—80-146988) 

Summary proceedings. Conference on inflation, the economy, 
energy conservation, and renewable resources, 6:2444 
(CONF-8005112—) 

Planning 

RCS program evaluation plan options, 6:2515 (ORNL/TM— 

7380) 
Public Opinion 

Public attitudes toward risk tradeoffs in energy policy choices. 

Final report, 6:2416 (PNL—3402) 
ENERGY CONSUMPTION 
Employment 

Energy and employment: a time-series analysis of the causal 

relationship, 6:2417 
Forecasting 

Simulation of the energy-industry-environment system for 
limited economic regions, using the example of Baden- 
Wuerttemberg. Part 2. Development trends, scenarios, model 
assumptions 1975-2000. Final report, 6:2507 (IKE-K—54-21) 

ENERGY CONVERSION 

See also SOLAR ENERGY CONVERSION 

Sunshine out of cucumbers (Absurdities of some proposed 
conversion processes), 6:2410 (CONF-7903123—) 

ENERGY DEMAND 
Forecasting 
Development of scenarios for energy demand in France to the 
year 2000 using the SMIC method, 6:2411 (EUR—6780-EN) 
ENERGY EFFICIENCY 
Lessons from the Congress: conceptual and technical, 6:2550 
(CONF-7903123—) 
Materials 
Materials aspects of world energy needs, 6:2422 (CONF- 
7903123—) 
Meetings 
Materials aspects of world energy needs, 6:2422 (CONF- 
7903123—) 
ENERGY EFFICIENCY STANDARDS 
Implementation 
Uncertainties about the effectiveness of federal programs to 
make new buildings more energy efficient. Report to the 
Congress, 6:2516 (PB—80-138845) 
Recommendations 
Uncertainties about the effectiveness of federal programs to 
make new buildings more energy efficient. Report to the 
Congress, 6:2516 (PB—80-138845) 
ENERGY FACILITIES 
See also RESOURCE RECOVERY FACILITIES 
Health Hazards 
Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 

Radiation Hazards 

Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 

Waste Management 

Research to identify components of energy-related wastes: a 
state-of-the-art report. Final report Nov 76-Nov 78, 6:3294 
(PB--80-137961) 

ENERGY INTEGRATED INDUSTRIAL PARKS 
See ENERGY PARKS 
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INDUSTRIAL PARKS 
ENERGY PARKS 
Bibliographies 
Energy parks (citations from the NTIS Data Base). Report for 
1964-Mar 80, 6:2353 (PB—80-806755) 
ENERGY POLICY 
Reducing US oil vulnerability: energy policy for the 1980's 
(Study by DOE Office of Policy and Evaluation), 6:2454 
(DOE/PE—0024) 
Decision Making 
Decentralized energy planning and consensus in energy policy, 
6:2451 (CONF-800547—1) 
ENERGY SOURCE DEVELOPMENT 
Economics 
Sunshine out of cucumbers (Absurdities of some proposed 
conversion processes), 6:2410 (CONF-7903123—) 
Environmental Impacts 
Western Energy and Land Use Team Publications: an 
annotated bibliography, 6:2896 (WELUT—79/10) 
Net Energy 
Sunshine out of cucumbers (Absurdities of some proposed 
conversion processes), 6:2410 (CONF-7903123—) 
ENERGY SOURCES 


See also FOSSIL FUELS 
RENEWABLE ENERGY SOURCES 
WIND POWER 
Economics 
Alternate policy and energy source economics, 6:2474 (SLAC- 
PUB—2609) 
Energy Supplies 
Energy sources available in this century, 6:2426 (CONF- 
7903123—) 
Government Policies 
Alternate policy and energy source economics, 6:2474 (SLAC- 
PUB—2609) 
ENERGY SUPPLIES 
Cost 
Materials use, rising energy costs, and investment requirements, 
6:2433 (CONF-7903123—) 
Energy Sources 
Energy sources available in this century, 6:2426 (CONF- 
7903123—) 
Forecasting 
Energy sources available in this century, 6:2426 (CONF- 
7903123—) 
Materials 
Materials, energy, and economic growth, 6:2425 (CONF- 
7903123—) 
Planning 
Decentralized energy planning and consensus in energy policy, 
6:2451 (CONF-800547—1) 
Socio-Economic Factors 
Lessons from the Congress: emphasis on societal issues, 6:2412 
(CONF-7903123—) 
Stability 
Materials, energy, and economic growth, 6:2425 (CONF- 
7903123—) 
ENGINEERED SAFETY SYSTEMS 
See also AIR CLEANING SYSTEMS 
Materials 
Investigation of metallic, ceramic, and polymeric materials for 
engineered barrier applications in nuclear-waste packages, 
6:2074 (PNL—3484) 
ENGINEERING 
Standards 
Interactions between government regulations, standards, and 
engineering practice, 6:2702 (CONF-801073—1) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also CARBON DIOXIDE INJECTION 
Forecasting 
Energy technology scenarios for use in water resources 
assessments under Section 13a of the Federal Nonnuclear 
Energy Research and Development Act, 6:2452 
(DOE/EV—0090) 
ENTOMOLOGY 
See INSECTS 
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ENTRAINMENT 
Biological Effects 
Methodology for assessing population and ecosystem level 
effects related to intake of cooling waters. Final report, 
6:2302 (EPRI-EA—1238) 
ENVIRONMENT 
Prevention of Significant Deterioration 
Circulation of carcinogenic polycyclic aromatic hydrocarbons 
in the human environment and cancer prevention, 6:3035 
ENVIRONMENTAL IMPACTS 
Experiment Planning 
Ecological effects of oil shale development: problems, 
perspectives, and approaches, 6:1980 (LA-UR—80-2860) 
ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 
ENVIRONMENTAL TRANSPORT 
Mathematical Models 
Gaussian model predictions of elevated particle releases using 
tilted plume and deposition model features, 6:2908 (HEDL- 
SA—2247) 
Transport layer depth calculations, 6:2879 
ENZYMATIC HYDROLYSIS 
Economics 
Economics of sugar production with Trichoderma reesei 
Rutgers C-30, 6:2183 (LBL—11489) 
ENZYME ACTIVITY 
Bioassay 
Fluorescent assay of proteinases in cultured mammalian cells, 
6:2952 
Biochemical Reaction Kinetics 
Sensitive, coupled assay for plasminogen activator using a thiol 
ester substrate for plasmin, 6:2928 (BNL—28298) 
Diagnostic Uses 
y-glutamy] transpeptidase and malignant transformation of 
cultured liver cells, 6:2947 
Inhibition 
Mechanisms of inhibition of active transport ATPases by 
mercurials, 6:3043 
Research Programs 
Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 
Sensitivity 
Biochemical evidence for internal proteolytic damage during 
isolation of Type II alveolar epithelial cells, 6:2966 
ENZYMES 
See also ACID PHOSPHATASE 
ALKALINE PHOSPHATASE 
AMINOTRANSFERASES 
ATP-ASE 
CARBOXYPEPTIDASE 
CATHEPSINS 
CYTOCHROME OXIDASE 
KALLIKREIN 
LACTATE DEHYDROGENASE 
NUCLEASES 
PAPAIN 
PEPSIN 
PEPTIDE HYDROLASES 
THROMBIN 


TRYPSIN 
UROKINASE 


Biochemical Reaction Kinetics 
Fluorescent assay of proteinases in cultured mammalian cells, 
6:2952 
Biochemistry 
Microbial enzyme reactions, 6:2165 (CONF-7909152—) 
Genetics 
Genetics of formamidase-5 (brain formamidase) in the mouse: 
localization of the structural gene on chromosome 14, 6:2971 
Morphology 
Lead aspartate, an en bloc contrast stain particularly useful for 
ultrastructural enzymology, 6:2967 
EOR 
See ENHANCED RECOVERY 
EPITHELIUM 
Morphological Changes 
Dynamics of neoplastic development in carcinogen-exposed 
tracheal, 6:3037 


Oncogenic Transformations 
Oncogenic transformation in epithelial cell lines derived from 
tracheal explants exposed in vitro to N-methyl-N’-nitro-N- 
nitrosoguanidine, 6:3038 
Sensitivity 
Biochemical evidence for internal proteolytic damage during 
isolation of Type II alveolar epithelial cells, 6:2966 
EQUIPMENT 
See also CERAMIC MELTERS 
ELECTRICAL EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
MAGNETIC ENERGY STORAGE EQUIPMENT 
MILITARY EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
SOLAR EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 


Design 
Evaluation of dry versus wet unloading of spent nuclear fuel 
shipping casks, 6:2042 (SAND—80-0796C) 
ERBIUM 168 
Rotational States 
Consequences of completeness in nuclear spectroscopy, 6:3157 
ERYTHROCYTES 
See also RETICULOCYTES 
Biological Effects 

Differential response of early erythropoietic and granulopoietic 

progenitors to dexamethasone and cortisone, 6:2960 
Early Radiation Effects 

Effects of humoral factors on amplification of nonrecognizable 
erthrocytic and granulocytic precursors (Cosmic radiation), 
6:3010 

Hemolysis 

Amniotic fluid cell culture II. Evaluation of a red blood cell 
lysis procedure for culture of cells from blood-contaminated 
amniotic fluid, 6:2964 

ERYTHROPOIESIS 
Biological Effects 

Differential response of early erythropoietic and granulopoietic 

progenitors to dexamethasone and cortisone, 6:2960 
Early Radiation Effects 

Effects of humoral factors on amplification of nonrecognizable 
erthrocytic and granulocytic precursors (Cosmic radiation), 
6:3010 

ESCHERICHIA COLI 
Lysis 

Binding of mammalian ribosomes to MS2 phage RNA reveals 

an overlapping gene encoding a lysis function, 6:2945 
ESTUARIES 
Fishes 

Food and feeding habits of larval striped bass: an analysis of 
larval striped bass stomachs from 1976 Potomac Estuary 
collections. Potomac River fisheries program. Final report 
(Morone saxatilis), 6:2898 (PB—80-144546) 

Oil Spills 

The biological effects of spills. Volume 2. 1978-march, 1980 
(citations from the NTIS data base). Report for 1978-Mar 80, 
6:3024 (PB—80-806821) 

The biological effects of oil spills (citations from the American 
Petroleum Institute data base). Report for 1975-Feb 80, 
6:3025 (PB—80-806839) 

ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA MESONS 
Particle Production 
Charged and neutral particle production from 400 GeV/c 
proton-proton collisions, 6:3099 

ETA-549 

See ETA MESONS 
1,2-ETHANEDIOL 

See GLYCOLS 
ETHANOL 

See also ETHANOL FUELS 

Biosynthesis 

Fuel alcohol opportunities for Indiana, 6:2135 
(DOE/AF/10001—01) 

On-farm production of fuel-alcohol in Mid-America technical 
and economic potential, 6:2136 (MASEC-TP—80-009) 





ETHANOL FUELS 
Biosynthesis 


ETHANOL FUELS 
Manuals 

Fuel alcohol opportunities for Indiana, 6:2135 

(DOE/AF/10001—01) 
Technology Assessment 

Fuel alcohol opportunities for Indiana, 6:2135 

(DOE/AF/10001—01) 
ETHERS 
Chemical Reactions 

Zinc chloride-catalyzed reactions of oxygen- and sulfur- 
containing compounds which model structures in coal, 
6:2673 (LBL—11026) 

ETHYLENE 
Chemical Reaction Yield 
O(*P) atom formation in y- and 184.9-nm-irradiated aqueous 
perchlorate solutions, 6:2694 
ETHYLENE GLYCOL 
See GLYCOLS 
ETHYLENE POLYMERS 
See POLYETHYLENES 
EUPHORBIA 
Cultivation 

Hydrocarbon-producing plants and their manipulation, 6:2182 

(LBL— 10760) 
EUROPEAN COMMUNITIES 
Energy Models 

Development of scenarios for energy demand in France to the 

year 2000 using the SMIC method, 6:2411 (EUR—6780-EN) 
EUROPIUM 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 

’ elements, 6:2001 (GJBX—235(80)) 
Solvent Extraction 

Mixed ligand chelate extraction of lanthanides I. 8-quinolinol 

systems, 6:2647 
Sorption 

Temperature and pH effects on sorption properties of 

subseabed clay, 6:2088 (SAND—-80-1588C) 
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EUROPIUM SULFIDES 
Magnetic Properties 
Low temperature magnetic and resistive behavior of the 
(Eu/sub 1-x/Sn/sub x/)/sub y/MoeSs system, 6:2653 (LA- 
UR—80-2827) 
EVACUATED COLLECTORS 
Design 
Development of a selective surface vacuum collector. Final 
report, 6:2234 (EUR—6800-EN) 
Performance 
Development of a selective surface vacuum collector. Final 
report, 6:2234 (EUR—6800-EN) 
EVOLUTION 
See BIOLOGICAL EVOLUTION 
EXCITED STATES 
Quenching 
Electron transfer in the quenching of triplet methylene blue by 
complexes of iron(II), 6:2690 
EXHAUST GASES 
Health Hazards 
Automobile air pollution: public health (citations from the 
NTIS data base). Report for 1964-Mar 80, 6:3023 (PB—80- 
806607) 
Mutagenesis 
Mammalian Genetics and Teratology Section, 6:3000 
(ORNL—5685) 
EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
Environmental Effects 
Noise-abatement method for explosives testing, 6:3045 
EXPLOSIVE FRACTURING 
Computerized Simulation 
Computer simulation of explosive fracture of oil shale, 6:1972 
(LA-UR—80-2808) 
EXTRACTION COLUMNS 
Design 
Annular pulse column development studies, 6:2028 
Performance 
Removal of actinides from ICPP fuel reprocessing wastes 
engineering studies terminal report, 6:2060 (ENICO—1057) 


F 


F REGION 
Recombination 

Ionospheric effects of rocket exhaust products (HEAO-C, 

Skylab and SPS-HLLV), 6:3065 (DOE/ER—0082) 
F-2030 RESONANCES 
Hadronic Particle Decay 

Measurement of D*, F*, and A/sub c/* charmed-particle 

lifetimes, 6:3093 
Semileptonic Decay 

Measurement of D*, F*, and A/sub c/* charmed-particle 

lifetimes, 6:3093 
FABRIC FILTERS 
Comparative Evaluations 

Control of particulate emissions from fluidized-bed combustion: 
fabric filters or electrostatic precipitators, 6:1926 (CONF- 
800428—(Vol.3)) 

Response of hot-side electrostatic precipitators and fabric 
filters to fluidized bed combustors, 6:1927 (CONF-800428— 
(Vol.3)) 

Performance 
Particulate control highlights: research at high 
temperature/pressure, 6:2749 (PB—80-149891) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS 
Energy Balance 

Characterization of selected application of biomass energy 
technologies and a solar district heating and cooling system, 
6:2168 (DOE/EV—0104) 

FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
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FAST FLUX TEST FACILITY REACTOR 

See FFTF REACTOR 
FAST NEUTRONS 

Carcinogenesis 
Dependence of radiation-induced neoplastic transformation in 
vitro upon radiation quality and repair, 6:3011 

FATTY ACIDS 

See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 


See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 


Reactor Kinetics 
Fast-Mixed Spectrum Reactor progress report. Results of the 
FMSR Benchmark calculations and an assessment of current 
fission product libraries, 6:2361 (BNL—51237) 
Reactor Materials 
Materials science and technology for new energy sources and 
more-efficient energy conversion: nuclear, 6:2352 (CONF- 
7903123—) 
FEDERAL GOVERNMENT 
See NATIONAL GOVERNMENT 
FEDERAL REPUBLIC OF GERMANY 
Electric Power Industry 
Simulation of the energy-industry-environment system for 
limited economic regions, using the example of Baden- 
Wuerttemberg. Part 2. Development trends, scenarios, model 
assumptions 1975-2000. Final report, 6:2507 (IKE-K—S54-21) 
Energy Consumption 
Simulation of the energy-industry-environment system for 
limited economic regions, using the example of Baden- 
Wuerttemberg. Part 2. Development trends, scenarios, model 
assumptions 1975-2000. Final report, 6:2507 (IKE-K—54-21) 
Residential Buildings 
International residential energy end use data: analysis of 
historical and present day structure and dynamics, 6:2509 
(LBL—10587) 
FERMIONS 
Magnetic Moments 
Anomalous magnetic moment and limits on fermion 
substructure, 6:3124 
Particle Structure 
Anomalous magnetic moment and limits on fermion 
substructure, 6:3124 
FERMIUM 256 
Ternary Fission 
Light particle emission in **Fm fission, 6:3166 (UCRL— 
84408) 
FERRATES 
See IRON OXIDES 
FERROELECTRIC CONVERTERS 
Economics 
Report on Phase 1A of demonstration of scientific and 
economic feasibility of a solid-state heat engine, 6:2490 
(DOE/ER/01736—T2) 
Performance 
Report on Phase 1A of demonstration of scientific and 
economic feasibility of a solid-state heat engine, 6:2490 
(DOE/ER/01736—T2) 
FERROELECTRIC MATERIALS 
Curie Point 
Report on Phase 1A of demonstration of scientific and 
economic feasibility of a solid-state heat engine, 6:2490 
(DOE/ER/01736—T2) 
Hysteresis 
Report on Phase 1A of demonstration of scientific and 
economic feasibility of a solid-state heat engine, 6:2490 
(DOE/ER/01736—T2) 
FERROMAGNETIC MATERIALS 
Magnetic Susceptibility 
Temperature dependent dynamic susceptibility calculations for 
itinerant ferromagnets, 6:3176 (CONF-801 134—7(Draft)) 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FFTF REACTOR 
Irradiation Capsules 
Progress report on: (1) FFTF Materials Open Test Assembly 
irradiation vehicle design; (2) High fluence swelling behavior 
of Inconel 706, 6:2606 (DOE/SF/71031—T7) 


FIBERS 
Materials Recovery 
Materials recycling: an overview of the sixth mineral waste 
utilization symposium, 6:2546 (BM-IC—8826) 
FIBROBLASTS 
Oncogenic Transformations 
Aberrant RNA metabolism in hamster embryo fibroblasts 
exposed to benzo(a)pyrene, 6:3017 (CONF-8010108—1) 
FIELD TESTS 
Manuals 
Environmental Protection Agency performance test methods. 
parts I and II, 6:2835 (PB—80-132236) 
FIELD-REVERSED MIRROR REACTORS 
Cyclotron Radiation 
Cyclotron radiation losses in subcompact tori, 6:3204 (COO— 
2218-186) 
Energy Balance 
Cyclotron radiation losses in subcompact tori, 6:3204 (COO— 
2218-186) 
FILTRATION 
Mathematical Models 
Filtration and dewatering: review of literature (117 references), 
6:1879 (DOE/ET/14291—1) 
Reviews 
Filtration and dewatering: review of literature (117 references), 
6:1879 (DOE/ET/14291—1) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINLAND 
Ore Processing 
Recent energy-saving trends in materials processing, 6:2551 
(CONF-7903123—) 
FIREDAMP 
See METHANE 
FIREPLACES 
Energy Conservation 
Evaluation and improvement of codes and standards related to 
the use of fuelwood. Progress report, July 1, 1980-September 
30, 1980, 6:2499 (DOE/PR/06010—T3) 
Performance Testing 
Determination of in-situ performance of fireplaces, 6:2510 
(LBL—10701) 
Thermal Efficiency 
Determination of in-situ performance of fireplaces, 6:2510 
(LBL—10701) 
FIRST WALL 
Design 
First wall-shield design considerations for ETF, 6:3236 
(CONF-801011—44) 
First wall and blanket module safety enhancement by material 
selection and design decision, 6:3238 (CONF-801011—65) 
Ion Implantation 
Hydrogen in fusion first wall surfaces, 6:3275 (SAND—80- 
1543C) 
Performance 
Modified wetted-wall inertial fusion reactor concept, 6:3257 
(LA-UR—80-2891) 
Safety 
First wall and blanket module safety enhancement by material 
selection and design decision, 6:3238 (CONF-801011—65) 
FISHES 
Behavior 
Two applications of hydroacoustic techniques to the study of 
fish behavior around coastal power generating stations, 
6:2918 (PB—80-143860) 
Diet 
Food and feeding habits of larval striped bass: an analysis of 
larval striped bass stomachs from 1976 Potomac Estuary 
collections. Potomac River fisheries program. Final report 
(Morone saxatilis), 6:2898 (PB—80-144546) 
Mortality 
Investigation of Minytrema melanops mortality in Woods 
Reservoir near the CFFF, 6:2920 (DOE/ET/10815—49) 
Population Dynamics 
Calvert cliffs acoustic finfish surveys, 1977. Final report, 
6:3013 (PB—80-154800) 





FISHES 
Reproduction 


Reproduction 
Physiological aspects of oogenesis in two species of 
sticklebacks, Gasterosteus aculeatus L. and Apeltes 
quadracus (Mitchill), 6:2990 
FISSION FRAGMENTS 
Kinetic Energy 
Kinetic energy deficit in the symmetric fission of **Md (Light 
particle emission in *°*Fm fission), 6:3166 (UCRL—84408) 
Mass Number 
Kinetic energy deficit in the symmetric fission of °°Md (Light 
particle emission in **Fm fission), 6:3166 (UCRL—84408) 
FISSION NEUTRONS 
Comparative Evaluations 
Transformation of mouse C3H/10T 1/2 cells by single and 
fractionated doses of x rays and fission-spectrum neutrons, 
6:3009 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FIXED MIRROR COLLECTORS 
Design 
Development of a solar heat supply system with fixed mirror 
concentrators, 6:2232 (DOE/CS/34970—T1) 
Performance 
Development of a solar heat supply system with fixed mirror 
concentrators, 6:2232 (DOE/CS/34970—T1) 
FLASHED STEAM SYSTEMS 
Flashed steam/steam turbine cycles, 6:2254 
(DOE/RA/28320—2) 
FLASKS 
See CASKS 
FLOW (FLUID) 
See FLUID FLOW 
FLOWMETERS 
Pulsed Neutron Techniques 
Pulsed neutron generator for mass flow measurement using the 
pulsed neutron activation technique, 6:2792 (SAND—80- 
1414C) 
FLUE GAS 
. ir Pollution 
Environmental Protection Agency performance test methods. 
parts I and II, 6:2835 (PB—80-132236) 
Air Pollution Control 


Technology assessment report for industrial boiler applications: 


synthetic fuels. Final report Jun 78-Jun 79, 6:1868 (PB—80- 
152606) 
Desulfurization 

Adipic acid degradation mechanism in aqueous fgd (flue gas 
desulfurization) systems. Final report Oct 78-Apr 79, 6:1858 
(PB—80- 144595) 

Demonstration of Wellman-Lord/Allied Chemical FGD 
technology: demonstration test first year results. Annual 
report Sep 78-Aug 79, 6:2303 (PB—80-146897) 

Epa utility fgd (flue gas desulfurization) survey: April-June 
1979. Quarterly report Apr-Jun 79, 6:2306 (PB—80-147630) 

Evaluation of physical/chemical coal cleaning and flue gas 
desulfurization. Final report Jun 78-Oct 79, 6:1836 (PB—80- 
147622) 


Technology assessment report for industrial boiler applications: 


flue gas desulfurization. Final report Jun 78-Oct 79, 6:2750 
(PB—80- 150873) 

The use of pH and chloride electrodes for the automatic 
control of flue gas desulfurization systems. Final report sep 
78-jul 79, 6:2745 (PB—80-138464) 

FLUID FLOW 
See also TURBULENT FLOW 
Algorithms 

Fluid structure coupling algorithm, 6:2397 (UCRL— 

83045(Rev.1)) 
Mathematical Models 

Stochastic method for modeling fluid displacement in 

petroleum reservoirs, 6:1941 (LBL—11523) 
FLUIDIZED BED 
Materials 

Materials science and technology for new energy resources 
and more-efficient energy conversion: fossil fuels, 
geothermal, and solar, 6:2289 (CONF-7903123—) 
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FLUIDIZED BED HEAT EXCHANGERS 
Design 

Enhancement of heat transfer in waste-heat heat exchangers, 

6:2554 (DOE/ET/11348—T1) 
Energy Conservation 

Thermal energy storage systems using fluidized bed heat 

exchangers, 6:2559 (DOE/NASA/0096—1) 
Feasibility Studies 

Thermal energy storage systems using fluidized bed heat 

exchangers, 6:2559 (DOE/NASA/0096—1) 
Performance 

Enhancement of heat transfer in waste-heat heat exchangers, 

6:2554 (DOE/ET/11348—T1) 
Technology Assessment 

Thermal energy storage systems using fluidized bed heat 

exchangers, 6:2559 (DOE/NASA/0096— 1) 
FLUIDIZED-BED COMBUSTION 
Adsorbents 

Proceedings of the sixth international conference on fluidized 
bed combustion. Volume III. Technical sessions, 6:1886 
(CONF-800428—(Vol.3)) 

Sorbent utilization prediction methodology: sulfur control in 
fluidized-bed combustors, 6:1884 (ANL/CEN/FE—80-10) 

Sulfur capturing effectivity of limestones and dolomites in 
fluidized bed combustion, 6:1907 (CONF-800428—(Vol.3)) 

Air Pollution Abatement 

Simultaneous NO/sub x/ and SO: emission reduction with 

fluidized bed combustion, 6:1906 (CONF-800428—(Vol.3)) 
Bibliographies 

Fluidized bed combustion. volume 3. 1978-March, 1980 
(citations from the NTIS data base). Report for 1978-Mar 80, 
6:1931 (PB—80-806433) 

Fluidized bed combustion. volume 2. 1977-March, 1980 
(citations from the Engineering Index data base). Report for 
1977-mar 80, 6:1932 (PB—80-806441) 

Fluidized bed combustion (citations from the American 
Petroleum Institute data base). Report for 1964-Jan 79, 
6:1933 (PB—80-806862) 

Chemical Reactions 

No formation and reduction in fluidized bed combustion of 

coal, 6:1902 (CONF-800428—(Vol.3)) 
Demonstration Plants 

Industrial application of fluidized bed combustion. Phase I, task 
4: sub-scale unit testing and data analysis. Volume I. Final 
report, 6:1928 (DOE/ET/10389—T3) 

Mathematical Models 

Char combustion in the freeboard region, 6:1917 (CONF- 
800428—(Vol.3)) 

Fluidized bed combustor freeboard model, 6:1916 (CONF- 
800428—(Vol.3)) 

Ignition and extinction characteristics of atmospheric fluidized 
bed coal combustors, 6:1915 (CONF-800428—(Vol.3)) 
Mathematical model for char combustion in a fluidized bed, 

6:1918 (CONF-800428—(Vol.3)) 
Meetings 

Proceedings of the sixth international conference on fluidized 
bed combustion. Volume III. Technical sessions, 6:1886 
(CONF-800428—(Vol.3)) 

Parametric Analysis 

Industrial application of fluidized bed combustion. Phase I, task 
4: sub-scale unit testing and data analysis. Volume I. Final 
report, 6:1928 (DOE/ET/10389—T3) 

Performance Testing 

Atmospheric fluidized bed combustion testing of North Dakota 
lignite, 6:1894 (CONF-800428—(Vol.3)) 

Industrial application of fluidized bed combustion. Phase I, task 
4: sub-scale unit testing and data analysis. Volume I. Final 
report, 6:1928 (DOE/ET/10389—T3) 

Solid Wastes 

Fluidized-bed combustion residue disposal: environmental 
impact and utilization, 6:1898 (CONF-800428—(Vol.3)) 

Laboratory and field studies of pressurized FBC waste leachate 
generation and attenuation, 6:1900 (CONF-800428—(Vol.3)) 

Research program to assess the impact of the land application 
of fluidized bed combustion residue on human nutrition, 
6:1897 (CONF-800428—(Vol.3)) 
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Status of research on agricultural uses of fluidized bed 
combustion residue, 6:1896 (CONF-800428—(Vol.3)) 

Use of fluidized bed combustion spent sorbent in energy forest 
production and agriculture, 6:1901 (CONF-800428—(Vol.3)) 

Utilization of the by-products from fluidized bed combustion 
systems, 6:1899 (CONF-800428—(Vol.3)) 

Stability 

Ignition and extinction characteristics of atmospheric fluidized 

bed coal combustors, 6:1915 (CONF-800428—(Vol.3)) 
Test Facilities 

Industrial application of fluidized bed combustion. Phase I, task 
4: sub-scale unit testing and data analysis. Volume I. Final 
report, 6:1928 (DOE/ET/10389—T3) 

FLUIDIZED-BED COMBUSTORS 
Air Pollution Abatement 

Control of sulfur dioxide and nitrogen oxide emissions by 
Battelle's multisolid fluidized-bed combustion process, 6:1905 
(CONF-800428—(Vol.3)) 

Control of particulate emissions from fluidized-bed combustion: 
fabric filters or electrostatic precipitators, 6:1926 (CONF- 
800428—(Vol.3)) 

Physical, chemical and biological characterization of 
atmospheric pressure fluidized bed coal combustion effluents, 
6:1856 (CONF-800428—(Vol.3)) 

Proceedings of the sixth international conference on fluidized 
bed combustion. Volume III. Technical sessions, 6:1886 
(CONF-800428—(Vol.3)) 

Response of hot-side electrostatic precipitators and fabric 
filters to fluidized bed combustors, 6:1927 (CONF-800428— 
(Vol.3)) 

Sorbent utilization prediction methodology: sulfur control in 
fluidized-bed combustors, 6:1884 (ANL/CEN/FE—80-10) 

Combustion Products 

PFB coal fired combined cycle development program. Gas 
cleanup performance requirements report, 6:2744 (FE—2357- 
66) 

Control Systems 

Automatic control of the Georgetown atmospheric fluidized- 
bed boiler, 6:1922 (CONF-800428—(Vol.3)) 

Process temperature ccntrol using a mixed phase fluidized bed 
combustion system, 6:1924 (CONF-800428—(Vol.3)) 

Special contro] & instrumentation considerations for 
pressurized fluid bed applications, 6:1925 (CONF-800428— 
(Vol.3)) 

Transient sulfur capture model for a fluidized bed combustor, 
6:1923 (CONF-800428—(Vol.3)) 

Design 

Design relationships for predicting heat transfer to tube 
bundles in fluidized bed combustors, 6:1919 (CONF- 
800428—(Vol.3)) 

No formation and reduction in fluidized bed combustion of 
coal, 6:1902 (CONF-800428—(Vol.3)) 

Environmental Effects 

Proceedings of the sixth international conference on fluidized 
bed combustion. Volume III. Technical sessions, 6:1886 
(CONF-800428—(Vol.3)) 

Update on emission measurements from fluidized-bed 
combustion facilities, 6:1860 (CONF-800428—(Vol.3)) 

Fuel Feeding Systems 

State-of-the-art assessment of coal feeding for coal conversion 

plants, 6:1803 (CONF-801090—1) 
Functional Models 

Cold modeling of fluidized-bed combustors. Final report, 

6:1929 (EPRI-CS— 1476) 
Heat Transfer 

Design relationships for predicting heat transfer to tube 
bundles in fluidized bed combustors, 6:1919 (CONF- 
800428—(Vol.3)) 

High temperature heat transfer studies in a tube filled bed, 
6:1921 (CONF-800428—(Vol.3)) 

Investigation of the influence of bed parameters of the 
variation of the local radiative and total heat transfer 
coefficients around an embedded horizontal tube in a 
fluidized bed combustor (Circumferential variations around a 
tube), 6:1920 (CONF-800428—(Vol.3)) 

Modeling of flow behavior and finned tube performance in the 
turbulent flow regime, 6:1888 (CONF-800428—(Vol.3)) 


FLYWHEEL ENERGY STORAGE 
Research Programs 


Radiative packet model for heat transfer in fluidised beds, 

6:1913 (CONF-800428—(Vol.3)) 
Mathematical Models 

Cold modeling of fluidized-bed combustors. Final report, 
6:1929 (EPRI-CS—1476) 

In-situ model of fluidized bed coal combustion, 6:1912 (CONF- 
800428—(Vol.3)) 

Plume model for large scale atmospheric fluidized bed 
combustors, 6:1889 (CONF-800428—(Vol.3)) 

Proceedings of the sixth international conference on fluidized 
bed combustion. Volume III. Technical sessions, 6:1886 
(CONF-800428—(Vol.3)) 

Technique to project the sulfur removal performance of 
fluidized-bed combustors, 6:1890 (CONF-800428—(Vol.3)) 

Transient sulfur capture model for a fluidized bed combustor, 
6:1923 (CONF-800428—(Vol.3)) 

Measuring Instruments 

Special control & instrumentation considerations for 
pressurized fluid bed applications, 6:1925 (CONF-800428— 
(Vol.3)) 

Parametric Analysis 

No formation and reduction in fluidized bed combustion of 

coal, 6:1902 (CONF-800428—(Vol.3)) 
Radiant Heat Transfer 

Investigation of the influence of bed parameters of the 
variation of the local radiative and total heat transfer 
coefficients around an embedded horizontal tube in a 
fluidized bed combustor (Circumferential variations around a 
tube), 6:1920 (CONF-800428—(Vol.3)) 

Regeneration 

Heat generation of spent bed materials from atmospheric 
fluidized-bed combustion of coal. Final report Jan 78-Apr 
79, 6:1930 (PB—80-131162) 

Scaling Laws . 
Cold fluidized bed modeling, 6:1891 (CONF-800428—(Vol.3)) 
Simulation 

Cold modeling of fluidized-bed combustors. Final report, 
6:1929 (EPRI-CS—1476) 

Mathematical model for simulation of AFBC systems, 6:1887 
(CONF-800428—(Vol.3)) 

FLUORESCEIN 
Environmental Transport 

Gaussian model predictions of elevated particle releases using 
tilted plume and deposition model features, 6:2908 (HEDL- 
SA—2247) 

FLUORINE 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

FLUORINE 18 
Radioisotope Generators 

Nuclear chemistry research and spectroscopy with radioactive 
sources. Sixteenth annual progress report, 6:2697 (ORO— 
3346-242) 

FLUORINE 19 REACTIONS 
Three-Nucleon Transfer Reactions 
J-dependence of the ('°F,'®O) reaction, 6:3153 
FLUORINE IONS 
Ion-Molecule Collisions 

Ion-molecule interactions in crossed-beams (N* -He; F* -H; 

CO,* -D2), 6:3071 (LBL—11208) 
FLY ASH 
Agglomeration 

Agglomeration methods of improving FBC sorbent utilization 

and combustion efficiency, 6:1908 (CONF-800428—(Vol.3)) 
FLYWHEEL ENERGY STORAGE 
Research Programs 

Overview of the mechanical energy storage technology 

(MEST) project, 6:2404 (UCRL—85085) 





FLYWHEEL-POWERED VEHICLES 
Research Programs 


FLYWHEEL-POWERED VEHICLES 
Performance 
Evaluation of a hybrid flywheel/battery propulsion system for 
electric vehicles, 6:2592 (UCRL—15259) 
Research Programs 
Overview of the mechanical energy storage technology 
(MEST) project, 6:2404 (UCRL—85085) 
FLYWHEELS 
Composite Materials 
Fiber composite materials technology development, 6:2405 
(UCRL—85106) 
Failures 
Composite flywheel testing and evaluation at the Oak Ridge 
Flywheel Evaluation Laboratory, 6:2406 (Y/DX—202) 
Performance Testing 
Composite flywheel testing and evaluation at the Oak Ridge 
Flywheel Evaluation Laboratory, 6:2406 (Y/DX—202) 
FMIT LINAC 
Reviews 
FMIT - the fusion materials irradiation test facility, 6:3266 
(LA-UR—80-3138) 
FOAMS 
Fabrication 
Syntactic foam composites and bonding. Final report, 6:2627 
(BDX—613-2358) 
FOILS 
Crystal Structure 
Crystal structure of platinum and nickel foils as a function of 
substrate temperature during deposition, 6:2623 
FOOD 
See also ANIMAL FEEDS 
Activation Analysis 
Neutron activation analysis of foods (citations from the Food 
Science and Technology Abstracts data base). Report for jan 
72-dec 79, 6:2644 (PB—80-804966) 
Contamination 
Environmental contaminants in food. Volume I, 6:2890 (PB— 
80-153265) 
FOOD CHAINS 
Contamination 
Environmental contaminants in food. Volume I, 6:2890 (PB— 
80-153265) 
FOOD INDUSTRY 
Energy Accounting 
Energy accounting in canning tomato products, 6:2574 
Energy use quantification in the canning of clingstone peaches, 
6:2575 
Energy Conservation 
Analysis of energy utilization in spinach processing, 6:2573 
FOOD PROCESSING 
Energy Consumption 
Analysis of energy utilization in spinach processing, 6:2573 
Energy accounting in canning tomato products, 6:2574 
Energy use quantification in the canning of clingstone peaches, 
6:2575 
FORESTRY 
Environmental Impacts 
Characterization of selected application of biomass energy 
technologies and a solar district heating and cooling system, 
6:2168 (DOE/EV—0104) 
Net Energy 
Characterization of selected application of biomass energy 
technologies and a solar district heating and cooling system, 
6:2168 (DOE/EV—0104) 
FORMIC ACID 
Oxidation 
Fuel cell applied research: electrocatalysis and materials. 
Quarterly report, July 1-September 30, 1979, 6:2485 (BNL— 
51198) 
FOSSIL FUELS 


See also COAL 
NATURAL GAS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 
SYNTHETIC FUELS 
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Air Pollution 
National emissions data system (NEDS), fuel use report (1976). 
Final report, 6:2861 (PB—80-146905) 
Carcinogenesis 
Cancer and Toxicology Section, 6:3001 (ORNL—5685) 
Combustion 

Pulse combustion technology for heating applications. 
Quarterly progress report, April 1-June 30, 1980 (Pulse 
techniques), 6:1885 (ANL/EES-TM—109) 

Energy Demand 

Strategic backdrop analysis for fossil fuel planning. Task 1. 
Default Case. Report 468-117-07/02, 6:2458 
(DOE/ET/10678—T1) 

Strategic backdrop analysis for fossil fuel planning. Task 1. 
Default Case. Report 468-117-07/03, 6:2459 
(DOE/ET/10678—T2) 

Strategic backdrop analysis for fossil fuel planning. Task 1. 
Default Case. Report 468-117-07/01, 6:2460 
(DOE/ET/10678—T3) 

Strategic backdrop analysis for fossil fuel planning. Task 2 
report (New Task Series), The Base Case. Report 473-117- 
08/01, 6:2461 (DOE/ET/10678—T4) 

FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 
Coal Preparation 

Sammis generating station: meeting SO: and particulate 
standards with cleaned Ohio coals. Final report Mar-Jul 79, 
6:2304 (PB—80-147077) 

Economic Analysis 

Comparison of recent estimates of future coal and nuclear 

power plant generating costs, 6:2470 (K/OP—273) 
Efficiency 

Examining relationships between coal characteristics and the 
performance of TVA power plants. Part 1. Approach and 
some early results, 6:2290 (CONF-8009102—1) 

Environmental Effects 

Plume washout around a major coal-fired power plant: results 

of a single storm event, 6:2829 (CONF-800814— 10) 
Flue Gas 

Demonstration of Wellman-Lord/Allied Chemical FGD 
technology: demonstration test first year results. Annual 
report Sep 78-Aug 79, 6:2303 (PB—80-146897) 

Epa utility fgd (flue gas desulfurization) survey: April-June 
1979. Quarterly report Apr-Jun 79, 6:2306 (PB—80-147630) 

Hybrid Systems 
Hybrid fossil-geothermal systems, 6:2256 (DOE/RA/28320—2) 
Thermal Efficiency 

Materials science and technology for new energy resources 
and more-efficient energy conversion: fossil fuels, 
geothermal, and solar. 6:2289 (CONF-7903123—) 

FRACER-FULCO METHOD 
See DISPERSION RELATIONS 
FRACTIONATED IRRADIATION 
Comparative Evaluations 

Transformation of mouse C3H/10T 1/2 cells by single and 
fractionated doses of x rays and fission-spectrum neutrons, 
6:3009 

FRACTURES 
See also HYDRAULIC FRACTURES 

Sensitivity of calculated pore fluid pressure to repository 

fracture geometry, 6:2091 (SAND—80-2338C) 
FRANCE 
Energy Models 
Development of scenarios for energy demand in France to the 
year 2000 using the SMIC method, 6:2411 (EUR—6780-EN) 
Industry 
Eureca 1.0 - France, 6:2414 (EUR—6771EN) 
Residential Buildings 

International residential energy end use data: analysis of 
historical and present day structure and dynamics, 6:2509 
(LBL—10587) 

FREE ELECTRON LASERS 
Dispersion Relations 
Two-dimensional theory of free-electron lasers, 6:2735 
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FREONS 
Toxicity 
Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRM DEVICES (THERMONUCLEAR) 
See FIELD-REVERSED MIRROR REACTORS 
FTR REACTOR 
See FFTF REACTOR 
FUEL ADDITIVES 
Mutagenesis 
Mammalian Genetics and Teratology Section, 6:3000 
(ORNL—5685) 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Materials Handling 
Commercial waste and spent fuel packaging program. 
Quarterly report, July through September 1980, 6:2033 
(DOE/NV/10061—4) 
FUEL ASSEMBLY DISMANTLING 
Research 
Demonstrate fuel disassembly/encapsulation. Technical 
progress report, July 1980-September 1980, 6:2051 (AGNS— 
47921-3026-TPR-2) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Performance Testing 
Advanced alloy assessment study. Data for single pin analysis, 
Phase I, TC-293, Rev. 2, 6:2367 (DOE/SF/71031—T6) 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
COAL FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDROCARBON FUEL CELLS 
HYDROGEN FUEL CELLS 
REGENERATIVE FUEL CELLS 


Economic Analysis 
Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) 
Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6(Pt. 1)(Sect.B)) 
Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 
Fuel Consumption 
Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) 
Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6(Pt. 1)(Sect.B)) 
Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 
Inverters 
Evaluation of battery converters based on 4.8-MW fuel cell 
demonstrator inverter. Volume II. Appendices. Final report, 
6:2300 (FCR—0926(Vol.2)) 
Technology Assessment 
Cogeneration Technology Alternatives Study (CTAS). United 
Technologies Corporation final report. Volume III: energy 
conversion system characteristics, 6:2555 
(DOE/NASA/0030—80/3) 
Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume III: 
industrial processes, 6:2557 (DOE/NASA/0031—80/3) 


FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
Fast-Mixed Spectrum Reactor. Progress report for 1979, 6:2360 
(BNL—S51225) 
IAEA Safeguards 
Preliminary considerations on developing IAEA technical 
safeguards for LMFBR power systems, 6:2110 (ANL—80- 
69) 
Optimization 
Uranium resource utilization improvements in the once- 
through PWR fuel cycle, 6:2374 (CEND—380) 
Transport 
Economics of radioactive material transportation in the light- 
water reactor nuclear fuel cycle, 6:2039 (SAND—80-0035) 
Transportation Systems 
Economic analysis of the transport of radioactive materials in 
LWR and LMFBR fuel cycles in the United States, 6:2040 
(SAND—80-0297C) 
FUEL ELEMENT CLUSTERS 
Performance Testing 
Location of test bundle instrumentation and anticipated 
experimental values for the CFTL AG-1 bundle, 6:2369 
(ORNL/CFTL—80-158) 
FUEL FABRICATION PLANTS 
See also GENERAL ATOMIC FUEL FABRICATION FACILITY 
Mixers 
Pressurized hopper, 6:2023 (HEDL-SA—2143) 
FUEL FEEDING SYSTEMS 
Design 
Slurry atomizer for a coal-feeder and dryer used to provide 
coal at gasifier pressure (Patent application), 6:1851 
Technology Assessment 
State-of-the-art assessment of coal feeding for coal conversion 
plants, 6:1803 (CONF-801090—1) 
FUEL GAS 
See also PRODUCER GAS 
Phase Studies 
Coal gasification pilot plant support studies. Subtask 3-2. Phase 
equilibrium studies as applied to treatment of raw bases from 
coal gasification (122 to 403°F and 590 to 2800 psia), 6:1819 
(FE—2306-15) 
FUEL LOADING 
See REACTOR FUELING 
FUEL OILS 
Reformer Processes 
Hydrocarbon autothermal performing program annual report, 
6:1812 (DOE/MC/12734—T1) 
FUEL PINS 
Fission Product Release 
BR2-capsule irradiation experiment Mol-8c: destructive post- 
irradiation examination (LMFBR), 6:2372 (DOE-tr—169) 
Performance Testing 
Advanced alloy assessment study. Data for single pin analysis, 
Phase I, TC-293, Rev. 2, 6:2367 (DOE/SF/71031—T6) 
BR2-capsule irradiation experiment Mol-8c: destructive post- 
irradiation examination (LMFBR), 6:2372 (DOE-tr—169) 
FUEL REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
Computerized Control Systems 
Computerized quality control techniques, 6:2029 
Quality Control 
Computerized quality control techniques, 6:2029 
FUEL RODS 
Pressure Measurement 
Sensor for measurement of fuel rod gas pressure during loss-of- 
fluid-tests, 6:2399 
FUEL SLURRIES 
Atomization 
Slurry atomizer for a coal-feeder and dryer used to provide 
coal at gasifier pressure (Patent application), 6:1851 
FUEL USE ACT 
See NATIONAL ENERGY ACT 
FUEL-CLADDING INTERACTIONS 
Fuel/blanket property needs for design of LMFBR elements, 
6:2368 (GEFR-SP—228) 
FUELS 
See also AUTOMOTIVE FUELS 





FUELS 
Atomization 


DIESEL FUELS 

FOSSIL FUELS 

FUEL GAS 

FUEL OILS 

FUEL SLURRIES 

REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 


Production 
Fuels and chemicals made from solar energy. Options for the 
1990's and beyond, 6:2203 (DOE/CS/21051—01) 
FUMES 
See AEROSOLS 
2-FURALALDEHYDE 
See FURFURAL 
FURFURAL 
Removal 
Volatile component recovery from sulfite evaporator 
condensate. Final report 22 Jul 74-14 May 78, 6:2911 (PB— 
80-146921) 
Water Pollution Control 
Volatile component recovery from sulfite evaporator 
condensate. Final report 22 Jul 74-14 May 78, 6:2911 (PB— 
80-146921) 
FURNACES 
Pollution Control Equipment 
Sinter plant windbox recirculation and gravel bed filter 
demonstration. Phase 2. Construction, operation, and 
evaluation. Report for Feb 75-Sep 78, 6:2746 (PB—80- 
147010) 
FUSION FUELS 
See THERMONUCLEAR FUELS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
FW-STOIC PROCESS 
Environmental Impacts 
Environmetrics of synfuels. I. Processing the automated PDP- 
11 data components for the UMD gasifier facility, 6:1862 
(CONF-8010106—7) 
Pilot Plants 
Environmetrics of synfuels. I. Processing the automated PDP- 
11 data components for the UMD gasifier facility, 6:1862 
(CONF-8010106—7) 


GADOLINIUM 
Magnetic Properties 
Temperature dependence of the magnetic excitations in Gd, 
6:3175 (CONF-801134—6(Draft)) 
Neutron Diffraction 
Temperature dependence of the magnetic excitations in Gd, 
6:3175 (CONF-801134—6(Draft)) 
GAGES (STRAIN) 
See STRAIN GAGES 
GALLIUM 
Supply and Demand 
Survey of the market, supply and availability of gallium, 6:2192 
(DOE/ER—0068) 
GALLIUM ALLOYS 
Fabrication 
A15 superconductors through direct solid-state precipitation: 
V;Ga and NbsAl, 6:3197 (LBL—11021) 
Superconductivity 
A15 superconductors through direct solid-state precipitation: 
V;Ga and NbsAl, 6:3197 (LBL—11021) 
GALLIUM ARSENIDE SOLAR CELLS 
Electrochemistry 
Photoelectrochemical behavior of n-Ga-As electrodes in 
ambient-temperature molten-salt electrolytes, 6:2691 
Materials 
Survey of the market, supply and availability of gallium, 6:2192 
(DOE/ER —0068) 
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Photochemical Reactions 
Photoelectrochemical behavior of n-Ga-As electrodes in 
ambient-temperature molten-salt electrolytes, 6:2691 
GAMMA DETECTION 
Thermoluminescent Dosemeters 
Gamma-ray dosimetry errors with thermoluminescent dose 
meters, 6:2786 
GAMMA RADIATION 
Dose Rates 
Hemopathologic consequences of protracted gamma 
irradiation: alterations in granulocyte reserves and 
granulocyte mobilization, 6:3006 
Mutagenesis 
Induced skeletal mutations, 6:3008 
GAMMA SOURCES 
(See also specific radioisotopes.) 
Control Systems 
Automatic pneumatic source-control system for positioning 
gamma and neutron calibration sources, 6:2799 (UCRL— 
84460) 
GARRETT PROCESS 
See OXY MODIFIED IN-SITU PROCESS 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 


See also GCFR TYPE REACTORS 
HTGR TYPE REACTORS 


Reactor Materials 
Materials science and technology for new energy sources and 
more-efficient energy conversion: nuclear, 6:2352 (CONF- 
7903123—) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS GENERATORS 
Operation 
Generator gas operation of motor vehicles, 6:2597 (DOE-tr— 
219) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
Feasibility Studies 
Status of laser drivers for inertial confinement fusion, 6:3259 
(LA-UR—80-2907) 
Operation 
Interaction of far-infrared and mid-infrared laser transitions in 
the ammonia laser, 6:2733 (LA-UR—80-2216) 
GAS SPILLS 
Mathematical Models 
Three-dimensional, finite element model of liquefied natural 
gas releases in the atmosphere, 6:2871 (UCRL—84565) 
Spatial Distribution 
Three-dimensional, finite element model of liquefied natural 
gas releases in the atmosphere, 6:2871 (UCRL—84565) 
GAS TURBINE POWER PLANTS 
Heat Exchangers 
Technology assessment of ceramic joining applicable to heat 
exchangers. Technical planning study TPS-77-748. Final 
report, 6:2294 (EPRI-AP—1586) 
GAS TURBINES 
Compressors 
Compressor configuration and design optimiztion for the high 
reliability gas turbine. Final report, 6:2291 
(DOE/ET/15332—T1) 
Control Systems 
Closed-cycle gas turbine in frequency-efficiency operation, 
6:2296 (NP—25155) 
Corrosion 
PFB coal fired combined cycle development program. Gas 
cleanup performance requirements report, 6:2744 (FE—2357- 
66) 
Economic Analysis 
Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) 
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Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6(Pt.1)(Sect.B)) 

Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 


PFB coal fired combined cycle development program. Gas 
cleanup performance requirements report, 6:2744 (FE—2357- 


Fouling 
PFB coal fired combined cycle development program. Gas 
cleanup performance requirements report, 6:2744 (FE—2357- 
66) 
Fuel Consumption 
Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) 
Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6(Pt. 1)(Sect.B)) 
Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 
Fuels 
High-temperature turbine for operation on coal-derived fuel, 
6:2297 
Materials 
PFB coal fired combined cycle development program. Gas 
cleanup performance requirements report, 6:2744 (FE—2357- 


PFB coal fired combined cycle development program. 
Quarterly report, January-March 1980, 6:2295 (FE—2357-77) 


Materials Testing 

Hot corrosion/erosion testing of materials for applications for 
advanced power conversion systems using coal-derived fuels. 
Fireside II. Evaluation of turbine materials for use in a coal- 
fired fluidized bed combustion environment. Task II. Final 
report, 6:2743 (FE—2326-41) 

PFB coal fired combined cycle development program. 
Quarterly report, January-March 1980, 6:2295 (FE—2357-77) 

Performance 

Compressor configuration and design optimiztion for the high 
reliability gas turbine. Final report, 6:2291 
(DOE/ET/15332—T1) 

Technology Assessment 

Cogeneration Technology Alternatives Study (CTAS). United 
Technologies Corporation final report. Volume III: energy 
conversion system characteristics, 6:2555 
(DOE/NASA/0030—80/3) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume III: 
industrial processes, 6:2557 (DOE/NASA/0031—80/3) 

Thermal Efficiency 

Closed-cycle gas turbine in frequency-efficiency operation, 

6:2296 (NP—25155) 
GASES 


See also AIR 
FUEL GAS 
NATURAL GAS 


Absorption 
Method for improving dissolution efficiency in gas-absorption 
and liquid extraction processes (Patent application), 6:2005 
GAUSS QUADRATURES 
See QUADRATURES 
GCFR REACTOR 
Fuel Element Clusters 
Location of test bundle instrumentation and anticipated 
experimental values for the CFTL AG-1 bundle, 6:2369 
(ORNL/CFTL—80-158) 
RHR Systems 
Gas-Cooled Fast Breeder Reactor Preliminary Safety 
Information Document, Amendment 10. GCFR residual heat 


GEOTHERMAL EXPLORATION 
Thermodynamic Cycles 


removal system criteria, design, and performance, 6:2387 
(GA—10298(Amend.10)) 
GCFR TYPE REACTORS 
Fuel Cycle 

Fast-Mixed Spectrum Reactor. Progress report for 1979, 6:2360 

(BNL—S51225) 
Reactor Cores 

Fast-Mixed Spectrum Reactor. Progress report for 1979, 6:2360 

(BNL—S51225) 
Reactor Kinetics 

Fast-Mixed Spectrum Reactor. Progress report for 1979, 6:2360 
(BNL—S51225) 

GE SEMICONDUCTOR DETECTORS 

Dual germanium detector system for the routine assay of low 
level transuranics in soil, 6:2788 (LA-UR—80-3149) 

GENERAL ATOMIC FUEL FABRICATION FACILITY 
Radiation Monitoring 

Aerial radiological survey of the area surrounding the General 
Atomic Company, La Jolla, California. Date of survey: 20- 
23 June 1978, 6:2893 (EGG—1183-1741) 

GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENES 
Biological Functions 

Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 

Production and characterization of yeast cytochrome c 
antibodies; immunological studies of mutants with altered 
cytochrome c synthesis, 6:2933 (UR—3490-1922) 

ROAM mutations causing increased expression of yeast genes: 
their activation by signals directed toward conjugation 
functions and their formation by insertion of tyl repetitive 
elements, 6:2968 (UR—3490-1879) 

Evaluation 

Binding of mammalian ribosomes to MS2 phage RNA reveals 

an overlapping gene encoding a lysis function, 6:2945 
Molecular Structure 

Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 

ROAM mutations causing increased expression of yeast genes: 
their activation by signals directed toward conjugation 
functions and their formation by insertion of tyl repetitive 
elements, 6:2968 (UR—3490-1879) 

Stimulation 
Alterations of gene expression in Novikoff hepatoma cells 
induced by a factor in human urine, 6:2944 
GENETICS 
See also BIOLOGY 
Research Programs 

Biology Division progress report, October 1, 1978-May 31, 
1980 (Lead abstract), 6:2998 (ORNL—5685) 

Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 

GEOPRESSURED SYSTEMS 
Resource Assessment 

Identification of geopressured occurrences outside of the Gulf 

Coast. Final report, Phase I, 6:2242 (DOE/NV/10133—1) 
GEOTHERMAL ENERGY 
Forecasting 

Energy technology scenarios for use in water resources 
assessments under Section 13a of the Federal Nonnuclear 
Energy Research and Development Act, 6:2452 
(DOE/EV—0090) 

Meetings 

Energy pilot studies - integrating report. geothermal, solar, 
rational use of energy (conservation), automotive propulsion 
systems, 6:2241 (PB—80-146988) 

Reviews 

Sourcebook on the production of electricity from geothermal 

energy (Book), 6:2240 (DOE/RA/28320—2) 
GEOTHERMAL ENERGY CONVERSION 
Thermodynamic Cycles 

Available work in geothermal energy, 6:2253 

(DOE/RA/28320—2) 
GEOTHERMAL EXPLORATION 

Geology and geophysics of geothermal areas, 6:2246 

(DOE/RA/28320—2) 





GEOTHERMAL FLUIDS 
namic Cycles 


GEOTHERMAL FLUIDS 
Corrosive Effects 
Materials selection guidelines for geothermal power systems, 
6:2260 (DOE/RA/28320—2) 
GEOTHERMAL POWER PLANTS 
Binary-Fluid Systems 
Binary cycles, 6:2255 (DOE/RA/28320—2) 
Computer Codes 
Conceptual design optimization, 6:2263 (DOE/RA/28320—2) 
Cooling Systems 
Waste heat rejection from geothermal power stations, 6:2258 
(DOE/RA/28320—2) 
Decision Making 
Criteria for selection and conceptual! design optimization, 
6:2262 (DOE/RA/28320—2) 
Design 
Conceptual design optimization, 6:2263 (DOE/RA/28320—2) 
Final design, installation and baseline testing of 500 kW direct 
contact pilot plant at East Mesa, 6:2266 (LBL—11153) 
Location and procurement of components, 6:2264 
(DOE/RA/28320—2) 
Direct Contact Heat Exchangers 
Binary cycles, 6:2255 (DOE/RA/28320—2) 
Final design, installation and baseline testing of 500 kW direct 
contact pilot plant at East Mesa, 6:2266 (LBL—11153) 
Economic Analysis 
Criteria for selection and conceptual design optimization, 
6:2262 (DOE/RA./28320—2) 
Economic considerations, 6:2261 (DOE/RA/28320—2) 
Flashed Steam Systems 
Flashed steam/steam turbine cycles, 6:2254 
(DOE/RA/28320—2) 
Hybrid Systems 
Hybrid fossil-geothermal systems, 6:2256 (DOE/RA/28320—2) 
Materials 
Geothermal materials survey: Baca Geothermal Demonstration 
Power Plant, Baca, New Mexico, 6:2277 (DOE/ET/27026— 
TS) 
Materials selection guidelines for geothermal power systems, 
6:2260 (DOE/RA/28320—2) 
Optimization 
Conceptual design optimization, 6:2263 (DOE/RA/28320—2) 
Pilot Plants 
Final design, installation and baseline testing of 500 kW direct 
contact pilot plant at East Mesa, 6:2266 (LBL—11153) 
Procurement 
Location and procurement of components, 6:2264 
(DOE/RA/28320—2) 
Reviews 
Geothermal power plants around the world, 6:2265 
(DOE/RA/28320—2) 
Sourcebook on the production of electricity from geothermal 
energy (Book), 6:2240 (DOE/RA/28320—2) 
Site Selection 
Hybrid fossil-geothermal systems, 6:2256 (DOE/RA/28320—2) 
Testing 
Final design, installation and baseline testing of 500 kW direct 
comact pilot plant at East Mesa, 6:2266 (LBL—11153) 
Thermal Effluents 
Waste heat rejection from geothermal power stations, 6:2258 
(DOE/RA/28320—2) 
Thermodynamics 
Hybrid fossil-geothermal systems, 6:2256 (DOE/RA/28320—2) 
Total Flow Systems 
Status of the development of the total flow system for electric 
power production from geothermal energy, 6:2257 
(DOE/RA/28320—2) 
Waste Heat 
Effect of fluctuations in ambient temperature, 6:2259 
(DOE/RA/28320—2) 
GEOTHERMAL PROCESS HEAT 
Economic Analysis 
Engineering and economic studies for direct applications of 
geothermal energy in an industrial park in Pahoa, Hawaii. 
Quarterly technical progress report # 4, 6:2285 
(DOE/ET/27233—T2) 
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Feasibility Studies 
Engineering and economic studies for direct applications of 
geothermal energy in an industrial park in Pahoa, Hawaii. 
Quarterly technical progress report # 4, 6:2285 
(DOE/ET/27233—T2) 
GEOTHERMAL RESOURCES 
Commercialization 
Evaluation of geothermal energy in Arizona. Arizona 
geothermal planning/commercialization team. Quarterly 
topical progress report, April 1-June 30, 1980, 6:2243 
(DOE/RA/50076—T2) 
Environmental Impacts 
Environmental considerations, 6:2250 (DOE/RA/28320—2) 
Pollution Regulations 
Environmental considerations, 6:2250 (DOE/RA/28320—2) 
Resource Development 
Evaluation of geothermal energy in Arizona. Arizona 
geothermal planning/commercialization team. Quarterly 
topical progress report, April 1-June 30, 1980, 6:2243 
(DOE/RA/50076—T2) 
GEOTHERMAL SYSTEMS 


See also GEOPRESSURED SYSTEMS 
HYDROTHERMAL SYSTEMS 


Geology and geophysics of geothermal areas, 6:2246 
(DOE/RA/28320—2) 
Fluid Flow 
Analysis of the flow in the reservoir-well system, 6:2281 
(DOE/RA/28320—2) 
Physics of fluid flow and heat transport in geothermal systems, 
6:2279 (DOE/RA/28320—2) 
Heat Transfer 
Heat and mass transfer in reservoirs, 6:2278 
(DOE/RA/28320—2) 
Physics of fluid flow and heat transport in geothermal systems, 
6:2279 (DOE/RA/28320—2) 
Mass Transfer 
Heat and mass transfer in reservoirs, 6:2278 
(DOE/RA/28320—2) 
Mathematical Models 
Physics of fluid flow and heat transport in geothermal systems, 
6:2279 (DOE/RA/28320—2) 
GEOTHERMAL WELLS 
Fluid Flow 
Analysis of the flow in the reservoir-well system, 6:2281 
(DOE/RA/28320—2) 
Hydraulic Fractures 
Application of the acoustic televiewer to the characterization 
of hydraulic fractures in geothermal wells, 6:2244 (CONF- 
800242—) 
Hydraulic Fracturing 
DOE Geothermal well stimulation program, 6:2283 (LA-UR— 
80-3011) 
High-temperature proppants and fluids for geothermal well 
stimulation, 6:2269 (CONF-800242—) 
Raft River stimulation treatment results, 6:2272 (CONF- 
800242—) 
Raft River well stimulation experiments: geothermal reservoir 
well stimulation program, 6:2276 (DOE/AL/10563—T7) 
Meetings 
Geothermal reservoir well stimulation symposium, 6:2267 
(CONF-800242—) 
Productivity 
Raft River stimulation treatment results, 6:2272 (CONF- 
800242—) 
Propping Agents 
Geothermal well stimulation treatments, 6:2282 (LA-UR—80- 
2397) 
High-temperature proppants and fluids for geothermal well 
stimulation, 6:2269 (CONF-800242—) 
Sonic Logging 
Application of the acoustic televiewer to the characterization 
of hydraulic fractures in geothermal wells, 6:2244 (CONF- 
800242—) 
Well Drilling 
Drilling for geothermal resources, 6:2280 (DOE/RA/28320— 
2) 
Well Logging 
Well logging, 6:2247 (DOE/RA/28320--2) 
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Well Stimulation 
Geothermal reservoir well stimulation program overview and 
Status report, 6:2268 (CONF-800242—) 
Geothermal well stimulation treatments, 6:2282 (LA-UR—80- 
2397) 
Planning and execution of Raft River stimulation treatments, 
6:2273 (CONF-800242—) 
Raft River: Mechanical design and operations, 6:2274 (CONF- 
800242—) 
GERMANIUM 
Recovery 
Mineral recovery from US coals, 6:1880 (LASL—80- 
24(BRIEF)) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERONTINE 
See SPERMINE 
GIANT CELLS 
See TUMOR CELLS 
GLACIERS 
Resource Potential 
Power from glaciers: the hydropower potential of Greenland’s 
glacial waters. Final report, 6:2141 (PB—80-143480) 
GLASS 
See also BOROSILICATE GLASS 
Materials Recovery 
Materials recycling: an overview of the sixth mineral waste 
utilization symposium, 6:2546 (BM-IC—8826) 
GLIOBLASTOMAS 


See NEOPLASMS 
NERVOUS SYSTEM DISEASES 


GLOBULINS 


See also IMMUNOGLOBULINS 
Electrophoresis 
Microheterogeneity and immunosuppressive properties of 
monkey hepatoma alpha-fetoprotein synthesized in vitro, 


6:2965 
GLUCOSE 
Production 
Economics of sugar production with Trichoderma reesei 
Rutgers C-30, 6:2183 (LBL—11489) 
GLYCIDES 
See SACCHARIDES 
GLYCOLS 
Radiolysis 

CIDNP-detected nuclear resonance of transient radicals in 

pulse radiolysis, 6:2695 
GLYCOSIDES 
Carcinogenesis 

Fecalase: a model for activation of dietary glycosides to 

mutagens by intestinal flora, 6:2939 
Mutagenesis 

Fecalase: a model for activation of dietary glycosides to 

mutagens by intestinal flora, 6:2939 
GOLD 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 


Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Chemisorption 

Direct observation of the behavior of heavy single atoms on 

amorphous carbon substrates, 6:2635 
GOLD 187 
Decay 

Nuclear chemistry research and spectroscopy with radioactive 
sources. Sixteenth annual progress report, 6:2697 (ORO— 
3346-242) 

GOLD 197 TARGET 
Argon 40 Reactions 

Emission of heavy charged particles in relativistic nucleus- 

nucleus collisions (500 MeV/nucl), 6:3162 
GOLD ISOTOPES 
Interacting Boson Model 

Nuclear chemistry research and spectroscopy with radioactive 
sources. Sixteenth annual progress report, 6:2697 (ORO— 
3346-242) 

GOVERNMENT POLICIES 
See also ENERGY POLICY 
Environmental Impacts 

The Energy Department's Office of Environment does not 
have a large role in decision-making. Report to the 
chairman, Committee on Governmental Affairs, United 
States Senate, 6:2420 (PB—80-138829) 

GRANITES 
Geochemistry 

Rationale for geological isolation of high-level radioactive 
waste, and assessment of the suitability of crystalline rocks, 
6:2101 (USGS-OFR—80-1065) 

Hydrology 

Rationale for geological isolation of high-level radioactive 
waste, and assessment of the suitability of crystalline rocks, 
6:2101 (USGS-OFR—80-1065) 

Rock Mechanics 

Rationale for geological isolation of high-level radioactive 
waste, and assessment of the suitability of crystalline rocks, 
6:2101 (USGS-OFR—80-1065) 

Strains 

Empirical relation for dilatant behavior in brittle rocks, 6:3054 
Stresses 

Empirical relation for dilatant behavior in brittle rocks, 6:3054 
Tectonics 

Rationale for geological isolation of high-level radioactive 
waste, and assessment of the suitability of crystalline rocks, 
6:2101 (USGS-OFR—80-1065) 

GRANODIORITES 
Strains 
Empirical relation for dilatant behavior in brittle rocks, 6:3054 
Stresses 
Empirical relation for dilatant behavior in brittle rocks, 6:3054 
GRANULAR BED FILTERS 
Construction 

Sinter plant windbox recirculation and gravel bed filter 
demonstration. Phase 2. Construction, operation, and 
evaluation. Report for Feb 75-Sep 78, 6:2746 (PB—80- 
147010) 

Mathematical Models 

Mechanistic modeling of granular bed filters for the removal of 
particulate matter from high-temperature, high-pressure gas 
streams: a critical assessment (61 references), 6:2301 
(DOE/METC/SP—80/24) 

Operation 

Sinter plant windbox recirculation and gravel bed filter 
demonstration. Phase 2. Construction, operation, and 
evaluation. Report for Feb 75-Sep 78, 6:2746 (PB—80- 
147010) 





GRANULAR BED FILTERS 
Performance 


Performance 

Particulate control highlights: research at high 

temperature/pressure, 6:2749 (PB—80-149891) 
Performance Testing 

Loading capacity of various filters for lithium fire generated 
aerosols, 6:2708 (HEDL-SA—2130) 

Sinter plant windbox recirculation and gravel bed filter 
demonstration. Phase 2. Construction, operation, and 
evaluation. Report for Feb 75-Sep 78, 6:2746 (PB—80- 
147010) 

GRANULOCYTES 
See LEUKOCYTES 
GRAPHITE 
Chemical Reactions 

Novel graphite salts of high oxidizing potential, 6:2631 (LBL— 

11272) 
Clathrates 

Novel graphite salts of high oxidizing potential, 6:2631 (LBL— 
11272) 

Crystal-Phase Transformations 

Phase transition and shock-compression parameters to 120 GPa 
for three types of graphite and for amorphous carbon, 6:2636 

GRASS 
Production 

Production of sugarcane and tropical grasses as renewable 
energy source. Third annual report, 1979-1980, 6:2167 
(DOE/ET/20071—T2) 

Yields 

Production of sugarcane and tropical grasses as renewable 
energy source. Third annual report, 1979-1980, 6:2167 
(DOE/ET/20071—T2) 

GREAT BASIN 
Baseline Ecology 
Coefficients of digestibility and caloric diet of rodents in the 
northern Great Basin desert, 6:2885 
GREAT BRITAIN 
See UNITED KINGDOM 
GREEN OIL 
See SHALE OIL FRACTIONS 
GREENLAND 
Glaciers 
Power from glaciers: the hydropower potential of Greenland’s 
glacial waters. Final report, 6:2141 (PB—80-143480) 
GROUND DISPOSAL 
See UNDERGROUND DISPOSAL 
GROUND WATER 
Chemical Composition 

Chloride/magnesium ratio of shallow groundwaters as a 
regional geothermal indicator in Hawaii. Assessment of 
geothermal resources in Hawaii: Number 3, 6:2248 (HIG— 
79-9) 

Measuring Methods 

Small weighing-leaching lysimeter for biological research, 

6:2891 (PNL-SA—7664) 
Water Pollution 

Geothermal environmental impact assessment: ground water 
monitoring guidelines for geothermal development. Final 
report, 6:2252 (PB—80-144801) 

Ground water pollution (citations from the American 
Petroleum Institute data base). Report for 1964-Jan 80, 
6:2912 (PB—80-806920) 

GUANIDINES 
Dose-Response Relationships 

Oncogenic transformation in epithelial cell lines derived from 
tracheal explants exposed in vitro to N-methyl-N’-nitro-N- 
nitrosoguanidine, 6:3038 

GULF COAST 
Demography 

Summary characterization and recommendation of study areas 

for the Gulf Interior region, 6:2068 (ONWI—18) 
Geology 

Summary characterization and recommendation of study areas 

for the Gulf Interior region, 6:2068 (ONWI—18) 
Hydrology 

Summary characterization and recommendation of study areas 

for the Gulf Interior region, 6:2068 (ONWI—18) 
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GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 


HADRON REACTIONS 
Parton Model 

Review on DTU-parton model for hadron-hadron and hadron- 

nucleus collisions, 6:3129 (DOE/ER/03992—409) 
HADRON-HADRON INTERACTIONS 
Parton Model 
Review on DTU-parton model for hadron-hadron and hadron- 
nucleus collisions, 6:3129 (DOE/ER/03992—409) 
HADRONS 
See also MESONS 
Elastic Scattering 

Exclusive processes in perturbative quantum chromodynamics, 

6:3135 
Inelastic Scattering 

Exclusive processes in perturbative quantum chromodynamics, 

6:3135 
Particle Models 

Particle order: a new fundamental concept in hadron physics, 

6:3126 
Structure Functions 

Structure functions and high twist contributions in perturbative 

quantum chromodynamics, 6:3134 (SLAC-PUB—2601) 
HAFNIUM 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 
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HAFNIUM COMPOUNDS 
Thermal Expansion 
Cyclic plastic deformation as a possible cause of thermal 
expansion hysteresis of fine-grained ceramic materials, 6:2626 
HAFNIUM OXIDES 
Thermal Expansion 
Cyclic plastic deformation as a possible cause of thermal 
expansion hysteresis of fine-grained ceramic materials, 6:2626 
HALL GENERATORS 
See MHD GENERATORS 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION 
Geology 
Near-surface test facility. Phase I. Geologic site 
characterization report, 6:2081 (RHO-BWI-ST—8) 
HAPO 
(Hanford Atomic Products Operation.) 
Personnel 
Update on worker mortality data at Hanford, 6:3005 (PNL- 
SA—8890) 
HAWAII 
Energy Sources 
Energy self-sufficiency for the city and county of Honolulu, 
6:2453 (HNEI—80-05) 
Hydrology 
Chloride/magnesium ratio of shallow groundwaters as a 
regional geothermal indicator in Hawaii. Assessment of 
geothermal resources in Hawaii: Number 3, 6:2248 (HIG— 
79-9) 
Renewable Energy Sources 
Energy self-sufficiency for the city and county of Honolulu, 
6:2453 (HNEI—80-05) 
Thermal Springs 
Chloride/magnesium ratio of shallow groundwaters as a 
regional geothermal indicator in Hawaii. Assessment of 
geothermal resources in Hawaii: Number 3, 6:2248 (HIG— 
79-9) 
HAZARDOUS MATERIALS 
Transport Regulations 
Federal legal constraints on state and local regulation of 
radioactive materials transportation, 6:2048 (SAND—80- 
0904C) 
HAZARDS 
Information Dissemination 
Technical information program summary: unusual occurrence 
reports, 6:3048 (HEDL-SA—1976) 
H-COAL PROCESS 
Chemical Feedstocks 


Phase III laboratory support for H-coal project (Kentucky No. 


11 and No. 9, Illinois No. 6), 6:1821 (FE—2547-56) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART 
See also MYOCARDIUM 
Radionuclide Kinetics 
Nuclear medicine technology. Progress report, quarter ending 
March 31, 1980, 6:2977 (ORNL/TM—7411) 
HEART FAILURE 
Risk Assessment 
Sample size for logistic regression with small response 
probability, 6:2975 (DOE/EV/02874—67) 
HEAT EXCHANGERS 
See also FLUIDIZED BED HEAT EXCHANGERS 
HEAT PUMPS 
Design 
State-of-the-art assessment of heat transfer equipment, 6:1816 
(DOE/TIC—11300) 
Economic Analysis 
Comparative study of rotating regenerators and heat-pipe heat 
exchangers. Final report, 6:2560 (EUR—6792-EN) 
Fabrication 
State-of-the-art assessment of heat transfer equipment, 6:1816 
(DOE/TIC—11300) 
Technology assessment of ceramic joining applicable to heat 
exchangers. Technical planning study TPS-77-748. Final 
report, 6:2294 (EPRI-AP—1586) 


Performance 
Comparative study of rotating regenerators and heat-pipe heat 
exchangers. Final report, 6:2560 (EUR—6792-EN) 
Technology Assessment 
State-of-the-art assessment of heat transfer equipment, 6:1816 
(DOE/TIC—11300) 
HEAT MIRRORS 
Performance 
Transparent heat mirrors for windows: thermal performance, 
6:2217 (LBL—11408) 
HEAT PIPES 
Design 
Spherical heat pipe metal-hydrogen cell (Patent), 6:2731 
Performance 
Heat pipe performance with gravity-assist and liquid overfill, 
6:2732 
HEAT PUMPS 
See also CHEMICAL HEAT PUMPS 
WATER SOURCE HEAT PUMPS 
Environmental Impacts 
Environmental Readiness Document: buildings and community 
systems. Fiscal year 1980, 6:2579 (DOE/ERD—0028) 
Modifications 
Energy test method development for electric heat pump water 
heaters. Final report Mar 78-May 79, 6:2520 (PB—80- 
145212) 
Thermal Efficiency 
Energy test method development for electric heat pump water 
heaters. Final report Mar 78-May 79, 6:2520 (PB—80- 
145212) 
HEAT RECOVERY EQUIPMENT 
Design 
Ceramic heat recuperators for industrial heat recovery, 6:2553 
(DOE/CS/40174—01) 
Enhancement of heat transfer in waste-heat heat exchangers, 
6:2554 (DOE/ET/11348—T1) 
Economic Analysis 
Comparative study of rotating regenerators and heat-pipe heat 
exchangers. Final report, 6:2560 (EUR—6792-EN) 
Manufacturers 
Minnesota guide to waste heat recovery for industrial, 
commercial and institutional organizations, 6:2565 (PB—80- 
150576) 
Performance 
Ceramic heat recuperators for industrial heat recovery, 6:2553 
(DOE/CS/40174—01) 
Comparative study of rotating regenerators and ..eat-pipe heat 
exchangers. Final report, 6:2560 (EUR—6792-EN) 
Enhancement of heat transfer in waste-heat heat exchangers, 
6:2554 (DOE/ET/11348—T1) 
Technology Assessment 
Minnesota guide to waste heat recovery for industrial, 
commercial and institutional organizations, 6:2565 (PB—80- 
150576) 
HEAT STORAGE 
See also SENSIBLE HEAT STORAGE 
Capitalized Cost . 
Capital cost estimates of selected advanced thermal energy 
storage technologies. Final report, 6:2407 (ANL/SPG—11) 
HEAT TRANSFER 
See also THERMAL CONDUCTION 
Augmentation 
Enhancement of heat transfer in waste-heat heat exchangers, 
6:2554 (DOE/ET/11348—T1) 
Control 
Process temperature control using a mixed phase fluidized bed 
combustion system, 6:1924 (CONF-800428—(Vol.3)) 
Mathematical Models 
Design relationships for predicting heat transfer to tube 
bundles in fluidized bed combustors, 6:1919 (CONF- 
800428—(Vol.3)) 
Modeling of flow behavior and finned tube performance in the 
turbulent flow regime, 6:1888 (CONF-800428—(Vol.3)) 
Radiative packet model for heat transfer in fluidised beds, 
6:1913 (CONF-800428—(Vol.3)) 





HEAT TRANSFER FLUIDS 
Mathematical Models 


HEAT TRANSFER FLUIDS 
Toxicity 
Assessment of plant toxicity threshold of several heat transfer 
and storage fluids and eutectic salts, 6:3027 (UCLA— 
12/1264) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATERS 
See also WATER HEATERS 
Design 
Potential for coal fuels, 6:1951 (BNL—5i229) 
Proceedings of a workshop on the utilization of coal fuels in 
process heaters, 6:1946 (BNL—51229) 
Forecasting 
Future of process heaters, 6:1950 (BNL—51229) 
Fuel Substitution 
Coal-fired process heaters - a perspective, 6:1947 (BNL— 
$1229) 
Future of process heaters, 6:1950 (BNL—51229) 
Potential for coal fuels, 6:1951 (BNL—51229) 
Proceedings of a workshop on the utilization of coal fuels in 
process heaters, 6:1946 (BNL—51229) 
Heat Recovery 
Combustion technology, 6:1953 (BNL—51229) 
Retrofitting 
Combustion technology, 6:1953 (BNL—51229) 
Proceedings of a workshop on the utilization of coal fuels in 
process heaters, 6:1946 (BNL—51229) 
Retrofitting, 6:1952 (BNL—51229) 
HEAVY ION REACTIONS 


See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
FLUORINE 19 REACTIONS 
IRON 56 REACTIONS 
OXYGEN 16 REACTIONS 
URANIUM 238 REACTIONS 
XENON 136 REACTIONS 


Deep Inelastic Scattering 
Rise and fall of the spin alignment in deep-inelastic reactions, 
6:3158 
Fusion Reactions 
Nuclear structure and heavy-ion fusion (Lecture), 6:3146 
(LBL—1 1664) 
Reviews 
Heavy ion collisions, 6:3173 
Topics in relativistic heavy-ion collisions, 6:3171 
HEAVY WATER MODERATED REACTORS 
Reactor Cores 
Monte Carlo analyses of simple U233 O2-ThO, and U235 On- 
ThO; lattices with ENDF/B-IV data (AWBA development 
program), 6:2370 (WAPD-TM—1470) 
Reactor Kinetics 
Monte Carlo analyses of simple U233 O2-ThO2 and U235 O2- 
ThO, lattices with ENDF/B-IV data (AWBA development 
program), 6:2370 (WAPD-TM—1470) 
HECTORITE 
See MONTMORILLONITE 
HELIOSTATS 
Performance Testing 
Measurement of heliostat performance characteristics, 6:2200 
HELIUM 
Environmental Impacts 
Fusion fuel cycle: material requirements and potential effluents, 
6:3271 (PNL—3182) 
Heat Transfer 
Some experiments on liquid helium heat transfer: 
characteristics affecting stability of superconducting magnet 
operation, 6:3082 (LA-UR—80-3026) 
Mass Spectroscopy 
Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 
Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 
Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 
Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJIBX—218(80)) 
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Salton Sea 1°x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 
HELIUM 3 REACTIONS 
Two-Nucleon Transfer Reactions 
Large deviations from the polarization-analyzing power 
equality and implied breakdown of time reversal invariance 
(14 MeV), 6:3145 (LBL—11576) 
Large deviations from the polarization-analyzing power 
equality and implied breakdown of time reversal invariance 
(14 MeV), 6:3144 (LBL—11546) 
HELIUM 3 TARGET 
Deuteron Reactions 
Applications of approximate isospin conservation in R-matrix 
analyses, 6:3169 
Pion Minus Reactions 
Differential cross section for pion-tritium elastic scattering at 
232, 250, and 291 MeV/c, 6:3142 
Pion single charge exchange reaction (150 and 200 MeV), 
6:3141 
Pion Plus Reactions 
Differential cross section for pion-tritium elastic scattering at 
232, 250, and 291 MeV/c, 6:3142 
HELIUM II 
Attenuation 
Spatial distribution of vortices and metastable states in rotating 
He II, 6:3084 
Second Sound 
Spatial distribution of vortices and metastable states in rotating 
He II, 6:3084 
HELIUM IONS 
Backscattering 
Role of reversibility in enhanced ion backscattering near 180° 
scattering angle, 6:3073 
HEMATOPOIETIC SYSTEM 
Cell Cycle 
Turnover of circulating hematopoietic stem cells, 6:2957 
HEMIC DISEASES 
See also ANEMIAS 
Genetic Variability 
Studies on four hereditary blood disorders in Iceland, 6:2972 
HEMOLYSIS 
Hereditary Diseases 
Studies on four hereditary blood disorders in Iceland, 6:2972 
HEMORRHAGE 
Hereditary Diseases 
Studies on four hereditary blood disorders in Iceland, 6:2972 
HEPTANOIC ACID 
Adsorption 
Adsorption of organic acids from dilute aqueous solution onto 
activated carbon, 6:1977 (DOE/LC/10020—T3) 
HEPTYLIC ACID 
See HEPTANOIC ACID 
HEREDITARY DISEASES 
Genetics 
Studies on four hereditary blood disorders in Iceland, 6:2972 
HEREDITY 
See GENETICS 
HETEROCYCLIC COMPOUNDS 
See also PHENANTHROLINES 
Toxicity 
Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 
HEXANOIC ACID 
Adsorption 
Adsorption of organic acids from dilute aqueous solution onto 
activated carbon, 6:1977 (DOE/LC/10020—T3) 
HIGGS BOSONS 
Hadronic Particle Decay 
Perturbative quantum-chromodynamic corrections to the 
hadronic decay width of the Higgs boson, 6:3123 
HIGH ENERGY PHYSICS 
Research Programs 
Experimental and theoretical high energy physics. Progress 
report 1 Oct 1979 to 30 Sep 1980, 6:3118 (COO—1764-377) 
Progress report of a research program in experimental high 
energy physics, January 1, 1980-December 31, 1980 (Brown 
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Univ., Providence, Rhode Island), 6:3086 (COO—3130TB- 
254) 
Research program in elementary particle theory, 1980. 
Progress report, 6:3085 (DOE/ER/03992—424) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH-LEVEL RADIOACTIVE WASTES 
Land Transport 
Subseabed disposal transportation system, 6:2084 (SAND—80- 
0798C) 
Maritime Transport 
Subseabed disposal transportation system, 6:2084 (SAND—80- 
0798C) 
HIGH-TEMPERATURE FUEL CELLS 
Electrochemistry 
Fuel cell applied research: electrocatalysis and materials. 
Quarterly report, July 1-September 30, 1979, 6:2485 (BNL— 
51198) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HILBERT SPACE 
S Matrix 
Mathematical properties of ordered amplitude graphs, 6:3138 
HISTIDINE 
Structural Chemical Analysis 
pH dependence of '*N NMR shifts and coupling constants in 
aqueous imidazole and 1-methylimidazole. Comments on 
estimation of tautomeric equilibrium constants for aqueous 
histidine, 6:2675 
HODOSCOPES 
Uses 
Fine grained scintillating optical fiber hodoscope for use at 
ISABELLE, 6:2784 (BNL—28546) 
HOG FUEL 
See WOOD WASTES 
HOLMIUM 
Solvent Extraction 
Mixed ligand chelate extraction of lanthanides I. 8-quinolinol 
systems, 6:2647 
HOLMIUM 165 TARGET 
Heavy Ion Reactions 
Rise and fall of the spin alignment in deep-inelastic reactions, 
6:3158 
HORDEUM 
See BARLEY 
HOSPITALS 
Energy Consumption 
Energy use and engineering audits at state-owned facilities in 
Minnesota, 6:2491 (CONF-801076—1) 
HOT GAS CLEANUP 
Feasibility Studies 
Simultaneous high temperature removal of alkali and 
particulates in a pressurized gasification system. Fourth 
quarterly technical progress report, October 1979-December 
1979, 6:1829 (FE—3245-12) 
HOTELS 
Solar Water Heating 
Solar hot water system installed at Days Inn Motel, Dallas, 
Texas, 6:2211 (DOE/NASA/CR—161569) 
HOUSEHOLDS 
Electric Power 
Time-of-use electricity price effects: Ohio, 6:2502 
(DOE/RG/08684—T5) 
Power Demand 
Description and evaluation of the Vermont demonstration 
project. Final report, 6:2501 (DOE/RG/08684—T3) 
Time-of-use electricity price effects: Connecticut, 6:2500 
(DOE/RG/08684—T1) 
Time-of-use electricity price effects: summary I, 6:2503 
(DOE/RG/08684—T6) 
Time-of-use electricity price effects: Arizona, 6:2504 
(DOE/RG/08684—T7) 
HOUSES 
Energy Audits 
Home audit program: management manual, 6:2505 
(DOE/RG/10027—01) 


HVDC SYSTEMS 
Circuit Breakers 


Solar Space Heating 

Appropriate sizing of solar heating systems, 6:2224 
(SERI/TR—333-320) 

Design data brochure for a pyramidal optics solar system, 
6:2207 (DOE/NASA/CR—161202) 

Rural Housing Research Unit (RHRU), Clemson, South 
Carolina: Solar energy system performance evaluation, 
November 1979 through April 1980, 6:2227 (SOLAR/2086— 
80/14) 

Solar energy system performance evaluation, November 1979- 
April 1980: Sir Galahad, Virginia Beach, VA, 6:2225 
(SOLAR/1028—80/14) 

Solar Water Heating 

Design data brochure for a pyramidal optics solar system, 
6:2207 (DOE/NASA/CR—161202) 

Rural Housing Research Unit (RHRU), Clemson, South 
Carolina: Solar energy system performance evaluation, 
November 1979 through April 1980, 6:2227 (SOLAR/2086— 
80/14) 

Solar energy system performance evaluation, November 1979- 
April 1980: Sir Galahad, Virginia Beach, VA, 6:2225 
(SOLAR/1028—80/14) 

HTGR TYPE REACTORS 
Reactor Materials 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program: Topical report I, selection of 
candidate alloys. Volume 3. Selection of surface 
coating/substrate systems for screening creep and structural 
stability studies, 6:2358 (COO—2975-16(Vol.3)) 

HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
Radiation Doses 

ALLDOS: a computer program for calculation of radiation 
doses from airborne and waterborne releases, 6:3003 (PNL— 
3524) 

HUMIDITY 
Data Compilation 
Environmental data for sites in the National Solar Data 
Network, 6:2149 (SOLAR/0010—80/09) 
HURRICANES 
Wind Loads 
Taking the measure of a hurricane, 6:2350 
HVAC SYSTEMS 
Environmental Effects 

Techniques for determining overhead-line cost data for 
comparision of ac and dc transmission alternatives, 6:2323 
(CONF-8003104—) 

Modifications 

Uprating of metropolitan transmission systems by conversion 

of ac cables to dc, 6:2325 (CONF-8003104—) 
Operation 

Comparison of ac and dc transmission systems and 
considerations in system planning, 6:2316 (CONF-8003104—) 

Justification of new HVDC systems for regional interchanges, 
6:2317 (CONF-8003104—) 

Planning 

Comparison of ac and dc transmission systems and 

considerations in system planning, 6:2316 (CONF-8003104—) 
Power Transmission Lines 

230 kV international transmission line, San Diego County, 
California to Tijuana, Mexico, San Diego Gas & Electric 
Company, 6:2345 (DOE/EIS—0067) 

Techniques for determining overhead-line cost data for 
comparision of ac and dc transmission alternatives, 6:2323 
(CONF-8003104—) 

Technology Assessment 

Justification of new HVDC systems for regional interchanges, 

6:2317 (CONF-8003104—) 
HVDC SYSTEMS 
Circuit Breakers 

Development of full-scale high-voltage dc circuit breaker, 
6:2338 (CONF-8003104—) 

HVDC circuit breakers: where do we stand, 6:2337 (CONF- 
8003 104—) 

Several possible applications of HVDC circuit breakers, 6:2339 
(CONF-8003104—) 





HVDC SYSTEMS 
Control Systems 


Control Systems 
Dynamic performance of the Cabora Bassa HVDC system 
under specific fault conditions, 6:2334 (CONF-8003104—) 
Increasing power-transfer capabilities of ac/dc transmission 
systems by coordinated dynamic control, 6:2335 (CONF- 
8003 104—) 
Multiterminal HVDC networks, 6:2340 (CONF-8003104—) 
Subsynchronous frequency-stability studies of energy systems 
which include HVDC transmission, 6:2336 (CONF- 
8003 104—) 
Design 
Generator-converter unit connection with thyristor and diode 
rectifiers, 6:2329 (CONF-8003104—) 
Economic Analysis 
Evaluation of some cost/performance advantages for HVDC 
transmission, 6:2331 (CONF-8003104—) 
Uprating of metropolitan transmission systems by conversion 
of ac cables to dc, 6:2325 (CONF-8003104—) 
Economics 
Interconnection of power systems via HVDC links, 6:2318 
(CONF-8003 104—) 
Planning aspects of HVDC power transmission into 
metropolitan load centers, 6:2319 (CONF-8003104—) 
Environmental Effects 
Techniques for determining overhead-line cost data for 
comparision of ac and dc transmission alternatives, 6:2323 
(CONF-8003104—) 
Feasibility Studies 
Fundamentals of HVDC power transmission, 6:2344 (CONF- 
8003 104—) 
Meetings 
Incorporating HVDC power transmission into system 
planning, 6:2314 (CONF-8003104—) 
Operation 
Comparison of ac and dc transmission systems and 
considerations in system planning, 6:2316 (CONF-8003104—) 
Fundamentals of HVDC power transmission, 6:2344 (CONF- 
8003104—) 
Generator-converter unit connection with thyristor and diode 
rectifiers, 6:2329 (CONF-8003104—) 
Justification of new HVDC systems for regional interchanges, 
6:2317 (CONF-8003104—) 
Outages 
Operational performance of HVDC systems throughout the 
world during 1975 to 1978, 6:2315 (CONF-8003104—) 
Performance 
Back-to-back HVDC links: some aspects on their application 
and design, 6:2326 (CONF-8003104—) 
Evaluation of some cost/performance advantages for HVDC 
transmission, 6:2331 (CONF-8003104—) 
HVDC controls affecting stability of low-short-circuit-ratio 
networks, 6:2333 (CONF-8003104—) 

Multiterminal HVDC networks, 6:2340 (CONF-8003104—) 
Operational performance of HVDC systems throughout the 
world during 1975 to 1978, 6:2315 (CONF-8003104—) 
Techniques for modeling HVDC links in ac systems, 6:2332 

(CONF-8003104—) 
Uprating of metropolitan transmission systems by conversion 
of ac cables to dc, 6:2325 (CONF-8003104—) 
Planning 
Comparison of ac and dc transmission systems and 
considerations in system planning, 6:2316 (CONF-8003104—) 
Planning aspects of HVDC power transmission into 
metropolitan load centers, 6:2319 (CONF-8003104—) 
Power Substations 
EPRI’s compact, gas-insulated dc converter stations, 6:2343 
(CONF-8003 104—) 
Power Transmission Lines 
Techniques for determining overhead-line cost data for 
comparision of ac and dc transmission alternatives, 6:2323 
(CONF-8003104—) 
Stability 
Dynamic performance of the Cabora Bassa HVDC system 
under specific fault conditions, 6:2334 (CONF-8003104—) 
HVDC controls affecting stability of low-short-circuit-ratio 
networks, 6:2333 (CONF-8003104—) 
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Increasing power-transfer capabilities of ac/dc transmission 
systems by coordinated dynamic control, 6:2335 (CONF- 
8003 104—) 

Subsynchronous frequency-stability studies of energy systems 
which include HVDC transmission, 6:2336 (CONF- 

8003 104—) 
Technology Assessment 

Justification of new HVDC systems for regional interchanges, 

6:2317 (CONF-8003104—) 
Turbogenerators 

Generator-converter unit connection with thyristor and diode 

rectifiers, 6:2329 (CONF-8003104—) 
HYBRID ELECTRIC-POWERED VEHICLES 
Commercialization 

Technology assessment of alternative transportation fuels. 

Management report No. 15, 6:2591 (DOE/CS/50115—T27) 
Flywheel Energy Storage 

Evaluation of a hybrid flywheel/battery propulsion system for 

electric vehicles, 6:2592 (UCRL—15259) 
Performance 

Evaluation of a hybrid flywheel/battery propulsion system for 

electric vehicles, 6:2592 (UCRL—15259) 
Technology Assessment 
Technology assessment of alternative transportation fuels. 
Management report No. 15, 6:2591 (DOE/CS/50115—T27) 
HYBRID REACTORS 
Breeding Ratio 
Neutronic studies of a **°U fusion breeder, 6:3252 
Parametric Analysis 
Parametric systems analysis for tandem mirror hybrids, 6:3284 
(UCRL—84248) 
Thorium Cycle 
Neutronic studies of a ***U fusion breeder, 6:3252 
HYDRATES 
Neutron Diffraction 

Structure of deuterated cytosine monohydrate at 82 K by 

neutron diffraction, 6:3186 
HYDRAULIC FRACTURES 
Sonic Logging 

Application of the acoustic televiewer to the characterization 
of hydraulic fractures in geothermal wells, 6:2244 (CONF- 
800242—) 

HYDRAULIC FRACTURING 
Computer Codes 
Fracture design modelling, 6:2271 (CONF-800242—) 
Mathematical Models 
Fracture design modelling, 6:2271 (CONF-800242—) 
Polymers 

Thermal stability of frac fluids in aqueous systems, 6:2275 

(CONF-800242—) 
Propping Agents 

Numerical solution of sand transport in hydraulic fracturing, 

6:2270 (CONF-800242—) 
HYDRAZINE 
Mutagenesis 

Effects of spermine on the detection of induced forward 
mutation at the CAN] locus in yeast: evidence for selection 
against canavanine-resistant mutants, 6:2970 

HYDROCARBON FUEL CELLS 
Fuel Systems 
Hydrocarbon autothermal performing program annual report, 
6:1812 (DOE/MC/12734—T1) 
HYDROCARBONS 
See also ALKANES 
ALKYNES 
BENZENE 
BENZOPYRENE 
CAROTENOIDS 
POLYCYCLIC AROMATIC HYDROCARBONS 
TETRALIN 
Air Pollution Control 

Evaluation of HC (hydrocarbon) control strategies for general 
aviation piston engines. Technical report, 6:2585 (PB—80- 
155393) 

Guidance for lowest achievable emission rates from 18 major 
stationary sources of particulate, nitrogen oxides, sulfur 
dioxide, or volatile organic compounds, 6:2842 (PB—80- 
140262) 
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Biological Effects 
Cancer and Toxicology Section, 6:3001 (ORNL—5685) 


Cancer and Toxicology Section, 6:3001 (ORNL—5685) 
Environmental Transport 
Ozone and precursor transport into an urban area - evaluation 
of measurement approaches. Final report, 6:2870 (PB—80- 
153927) 
Photochemical Reactions 
Mechanisms of photochemical reactions in urban air. Final 
report 1 Dec 74-30 Nov 78, 6:2836 (PB—80-132384) 
Physical Properties 
Preparation of a coal conversion systems technical data book. 
Quarterly report, November 1, 1979-January 31, 1980, 6:1817 
(FE—2286-60(10-80)) 
Pollution Sources 
Biogenic hydrocarbon contribution to the ambient air of 
selected areas - Tulse; Great Smoky Mountains; Rio Blanco 
County, Colorado. Research report, 6:2841 (PB—80-139066) 
Stationary Pollutant Sources 
Guidance for lowest achievable emission rates from 18 major 
stationary sources of particulate, nitrogen oxides, sulfur 
dioxide, or volatile organic compounds, 6:2842 (PB—80- 
140262) 
Thermodynamic Properties 
Preparation of a coal conversion systems technical data book. 
Quarterly report, November 1, 1979-January 31, 1980, 6:1817 
(FE—2286-60(10-80)) 
Toxicity 
Cancer and Toxicology Section, 6:3001 (ORNL—5685) 
Yields 
Hydrocarbon-producing plants and their manipulation, 6:2182 
(LBL—10760) 
HYDROCYCLONES 


See CYCLONE SEPARATORS 
HYDROELECTRIC POWER 
Forecasting 
Energy technology scenarios for use in water resources 


assessments under Section 13a of the Federal Nonnuclear 
Energy Research and Development Act, 6:2452 
(DOE/EV—0090) 

Resource Potential 

Clark Fork-Pend Oreille River Basin, Montana, Idaho, and 
Washington: water resources appraisal for hydroelectric 
licensing. Appraisal report, 6:2140 (FERC—0062) 

Pit River Basin, California: water resources appraisal for 
hydroelectric licensing. Appraisal report, 6:2139 (FERC— 
0045-2) 

Sevier Lake Basin, Utah and Nevada: water resources appraisal 
for hydroelectric licensing. Appraisal report, 6:2138 
(DOE/TIC—11278) 

Water Resources 

A dynamic regional impact analysis of federal expenditures on 
a water and related land resource project -- the Boise 
Project of Idaho, Part I. Direct economic impacts, 
economics subproject. Research technical completion report, 
6:2142 (PB—80-144280) 

HYDROELECTRIC POWER PLANTS 
See also LOW-HEAD HYDROELECTRIC POWER PLANTS 
Appropriate Technology 

Power from glaciers: the hydropower potential of Greenland’s 

glacial waters. Final report, 6:2141 (PB—80-143480) 
Feasibility Studies 

Planning of hydroelectric development and power grids, 
6:2145 (PB—80-148042) 

Power from glaciers: the hydropower potential of Greenland’s 
glacial waters. Final report, 6:2141 (PB—80-143480) 

Licensing 

Clark Fork-Pend Oreille River Basin, Montana, Idaho, and 
Washington: water resources appraisal for hydroelectric 
licensing. Appraisal report, 6:2140 (FERC—0062) 

Pit River Basin, California: water resources appraisal for 
hydroelectric licensing. Appraisal report, 6:2139 (FERC— 
0045-2) 

Sevier Lake Basin, Utah and Nevada: water resources appraisal 
for hydroelectric licensing. Appraisal report, 6:2138 
(DOE/TIC—11278) 


Planning 
Planning of hydroelectric development and power grids, 
6:2145 (PB—80-148042) 
Water Reservoirs 
The anticipated decision influence period in real time reservoir 
operation. Doctoral thesis, 6:2143 (PB—80-151301) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID 
Energy Levels 
Supercomputer requirements for theoretical chemistry, 6:3070 
(LA-UR—80-3042) 
HYDROGEN 
Energy Levels 
Supercomputer requirements for theoretical chemistry, 6:3070 
(LA-UR—80-3042) 
Ion-Molecule Collisions 
Ion-molecule interactions in crossed-beams (N* -H2; F* -H; 
CO,* -D2), 6:3071 (LBL—11208) 
Isotope Effects 
pH dependence of '*N NMR shifts and coupling constants in 
aqueous imidazole and 1-methylimidazole. Comments on 
estimation of tautomeric equilibrium constants for aqueous 
histidine, 6:2675 
Self-Diffusion 
Self-diffusion of hydrogen in Hi 6sMoOs, 6:2667 
HYDROGEN 1 MINUS BEAMS 
Ion Sources 
Design and optimization of a non-adiabatic zero-field passage 
for a source of polarized ions, 6:3077 (LA-tr—80-31) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN DONOR REACTIONS 
See HYDROGEN TRANSFER 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS 
Design 
Cell and stack design alternatives. Second quarterly report, 
November 1, 1978-January 31, 1979, 6:2486 
(DOE/ET/11300—T7) 
Cell and stack design alternatives. First quarterly report, 
August 1, 1978-October 31, 1978, 6:2487 (DOE/ET/11300— 
T8) 
Hydrogen Generators 
Cell and stack design alternatives. First quarterly report, 
August 1, 1978-October 31, 1978, 6:2487 (DOE/ET/11300— 
T8) 
Total Energy Systems 
Cell and stack design alternatives. Second quarterly report, 
November 1, 1978-January 31, 1979, 6:2486 
(DOE/ET/11300—T7) 
Cell and stack design alternatives. First quarterly report, 
August 1, 1978-October 31, 1978, 6:2487 (DOE/ET/11300— 
T8) 
HYDROGEN MINUS 1 BEAMS 
See HYDROGEN 1 MINUS BEAMS 
HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 


See also PARTIAL OXIDATION PROCESSES 
STEAM REFORMER PROCESSES 
THERMOCHEMICAL PROCESSES 


Electrolysis 
HYFIRE: a tokamak- high-temperature electrolysis system, 
6:2117 (BNL—28441) 
Photochemical Reactions . 
Thermodynamically uphill reduction of a surface-confined 
N,N’-dialkyl-4,4’-bipyridinium derivative on illuminated p- 
type silicon surfaces, 6:2680 
Photolysis 
Biological and synthetic systems for production of hydrogen 
from water. Semi-annual progress report 1 Mar-31 Aug 79, 
6:2130 (PB—80-146269) 





Research Programs 

Catalyst and process development for the Hz preparation from 
future fuel cell feedstocks. Quarterly progress report, April 
1-June 30, 1979, 6:2128 (DOE/ET/15383—9) 

Catalyst and process development for hydrogen preparation 
from future fuel cell feedstocks. Quarterly report July 1- 
September 30, 1979, 6:2129 (DOE/ET/15383—12) 

Catalyst and process development for the Hz preparation from 
future fuel cell feedstocks. Quarterly progress report, 
January 1-March 31, 1979, 6:2127 (DOE/ET/15383—6) 

Thermochemical Processes 

Chemical engineering challenges in driving thermochemical 
hydrogen processes with the tandem mirror reactor, 6:2119 
(UCRL—84632) 

Tandem mirror reactor as a synthetic fuel producer, 6:2118 
(UCRL—83536) 

Thermochemical generation of hydrogen and oxygen from 
water (Patent; NaMnO>» and TiOz), 6:2131 

HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 
Phase Studies 

Preparation of a coal conversion systems technical data book. 
Quarterly report, November 1, 1979-January 31, 1980, 6:1817 
(FE—2286-60(10-80)) 

HYDROGEN TRANSFER 

Investigation of mechanism of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, June-August, 
1980, 6:1814 (DOE/PC/30080—T2) 

Mathematical Models 

Investigation of mechanism of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, March-May 1980, 
6:1813 (DOE/PC/30080—T1) 

HYDROGENATION 
Structural Models 

Hydrogenation and cracking of coal related fused-ring 
structures using ZnClz and AICls catalysts (PhD thesis; 
contains literature review of hydrogenation experiments with 
model compounds), 6:1832 (LBL—11512) 

HYDROTHERMAL SYSTEMS 
Bibliographies 
Geothermal wetlands: an annotated bibliography of pertinent 
literature, 6:2251 (EGG—2029) 
HYDROXYNAPHTHALENES 
See NAPHTHOLS 
HYDROXYTOLUENES 
See CRESOLS 
HYGAS PROCESS 
Efficiency 

Coal gasification pilot plant support studies. Subtask 1-3. 
Application of availability analysis in assessing the efficiency 
of coal gasification processes, 6:1822 (FE—2806-10) 

Mathematical Models 

Mathematical model of the HYGAS pilot plant reactor. Fossil 

energy program, 6:1833 (ORNL—5475) 
Pilot Plants 

Mathematical model of the HYGAS pilot plant reactor. Fossil 

energy program, 6:1833 (ORNL—5475) 
Thermodynamics 

Coal gasification pilot plant support studies. Subtask 1-3. 
Application of availability analysis in assessing the efficiency 
of coal gasification processes, 6:1822 (FE—2806-10) 

HYPOPHYSIS 
See PITUITARY GLAND 


IAEA SAFEGUARDS 
Preliminary considerations on developing IAEA technical 
safeguards for LMFBR power systems, 6:2110 (ANL—80- 
69) 
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I-BEAM TYPE REACTORS 
Design 

Light ion driven inertial fusion reactor concepts, 6:3276 

(SAND—80-2425C) 
Feasibility Studies 
Lighi ion driven inertial fusion reactor concepts, 6:3276 
(SAND—80-2425C) 
Ton Sources 
Drivers for light ion fusion, 6:3277 (SAND—80-2432C) 
ICES 
Commercialization 

Organizational, interface, and financial barriers to the 
commercial development of community energy systems, 
6:2443 (LBL—11188) 

Institutional Factors 

Organizational, interface, and financial barriers to the 
commercial development of community energy systems, 
6:2443 (LBL—11188) 

ICHTHYOPLANKTON 
Abundance 

Short-term variability in surface catches of ichthyoplankton in 
the upper Chesapeake Bay. Special report, 6:2883 (PB—80- 
148836) 

IDAHO 
See also RAFT RIVER VALLEY 
Agriculture 

A dynamic regional impact analysis of federal expenditures on 
a water and related land resource project -- the Boise 
Project of Idaho, Part I. Direct economic impacts, 
economics subproject. Research technical completion report, 
6:2142 (PB—80-144280) 

Geochemical Surveys 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Hydroelectric Power 

A dynamic regional impact analysis of federal expenditures on 
a water and related land resource project -- the Boise 
Project of Idaho, Part I. Direct economic impacts, 
economics subproject. Research technical completion report, 
6:2142 (PB—80-144280) 

Clark Fork-Pend Oreille River Basin, Montana, Idaho, and 
Washington: water resources appraisal for hydroelectric 
licensing. Appraisal report, 6:2140 (FERC—0062) 

IEUS 
Commercialization 

Organizational, interface, and financial barriers to the 
commercial development of community energy systems, 
6:2443 (LBL—11188) 

Institutional Factors 

Organizational, interface, and financial barriers to the 
commercial development of community energy systems, 
6:2443 (LBL—11188) 

ILLINOIS 
Energy Policy 

Illinois State Plan: energy conservation in institutions 
(Institutional Buildings Grant Program), 6:2449 (PB—80- 
148182) 

IMAGE PROCESSING 
Algorithms 
Local segmentation of noisy images, 6:3308 
IMIDAZOLES 
See also HISTIDINE 
Structural Chemical Analysis 

pH dependence of '*N NMR shifts and coupling constants in 
aqueous imidazole and |-methylimidazole. Comments on 
estimation of tautomeric equilibrium constants for aqueous 
histidine, 6:2675 

IMINOUREA 

See GUANIDINES 
IMMUNE SERA 

See IMMUNE SERUMS 
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IMMUNE SERUMS 
Genetics 
Basal serum immunoglobulin levels. I. Evidence for genetic 
control in B10 nd B10.F mice, 6:2989 
IMMUNOGLOBULINS 
Genetic Variability 
Basal serum immunoglobulin levels. I. Evidence for genetic 
control in B10 nd B10.F mice, 6:2989 
Pathological Changes 
Association of IgA multiple myeloma with pre-existing disease, 
6:2986 
IMPINGEMENT 
Biological Effects 
Methodology for assessing population and ecosystem level 
effects related to intake of cooling waters. Final report, 
6:2302 (EPRI-EA—1238) 
INCINERATORS 
Off-Gas Systems 
Offgas treatment for radioactive waste incinerators, 6:2065 
(LA-UR—80-2998) 
INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 
(The group of all interactions of two particles producing a specific 
final state.) 
Differential Cross Sections 
Effect of singular gauge fields on inclusive differential cross 
sections, 6:3137 
INCONEL 706 
Physical Radiation Effects 
Progress report on: (1) FFTF Materials Open Test Assembly 
irradiation vehicle design; (2) High fluence swelling behavior 
of Inconel 706, 6:2606 (DOE/SF/71031—T7) 
INDIANA 
Synthetic Fuels Industry 
Fuel alcohol opportunities for Indiana, 6:2135 
(DOE/AF/10001—01) 
INDIUM 


Chemisorption 
Direct observation of the behavior of heavy single atoms on 
amorphous carbon substrates, 6:2635 
Recovery 
Mineral recovery from US coals, 6:1880 (LASL—80- 
24(BRIEF)) 
INDUCED POLARIZATION LOGGING 


See NUCLEAR MAGNETIC LOGGING 
INDUSTRIAL PARKS 
Feasibility Studies 

Engineering and economic studies for direct applications of 
geothermal energy in an industrial park in Pahoa, Hawaii. 
Quarterly technical progress report # 4, 6:2285 
(DOE/ET/27233—T2) 

INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
OIL SHALE PROCESSING PLANTS 
Boilers 

Technology assessment report for industrial boiler applications: 
flue gas desulfurization. Final report Jun 78-Oct 79, 6:2750 
(PB—80- 150873) 

Cogeneration 

Cogeneration Technology Alternatives Study (CTAS). United 
Technologies Corporation final report. Volume III: energy 
conversion system characteristics, 6:2555 
(DOE/NASA/0030—80/3) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume III: 
industrial processes, 6:2557 (DOE/NASA/0031—80/3) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt. 1)(Sect.A)) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/003 1—80/6(Pt. 1)(Sect.B)) 


Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 

Cogeneration technology alternatives study (CTAS). Volume 
V. Analytic approach and results. Final report, 6:2556 
(DOE/NASA/0030—80/5) 

Energy Conservation 

Energy management for industrial operations, 6:2564 (PB—80- 

149545) 
Flue Gas 

The use of pH and chloride electrodes for the automatic 
control of flue gas desulfurization systems. Final report sep 
78-jul 79, 6:2745 (PB—80-138464) 

Heat Recovery Equipment 

Ceramic heat recuperators for industrial heat recovery, 6:2553 

(DOE/CS/40174—01) 
Pollution Control Equipment 

Capital and operating costs of selected air pollution control 
systems. Final report, 6:2751 (PB—80-157282) 

Gas scrubbers used in pollution control. Volume 2. 1976-1978 
(citations from the NTIS Data Base). Report for 1976-78, 
6:2752 (PB—80-806458) 

Gas scrubbers used on pollution control. Volume 3 (citations 
from the NTIS Data Base). Report for 1979-Mar 80, 6:2753 
(PB—80-806466) 

Gas scrubbers used in pollution control. Volume 4. 1977- 
March, 1980 (citations from the Engineering Index Data 
Base). Report for 1977-Mar 80, 6:2754 (PB—80-806474) 

Particulate sampling and support: final report. Executive 
summary. Report for Nov 75-Nov 78, 6:2748 (PB—80- 
149883) 

Particulate control highlights: research at high 
temperature/pressure, 6:2749 (PB—80-149891) 

Solar Process Heat 

Modular industrial solar retrofit project (MISR), 6:2222 

(SAND—80-1857C) 
Thermal Effluents 

Thermal pollution. Control techniques and general studies 
(citations from the NTIS Data Base). Report for 1964-feb 80, 
6:2308 (PB—80-806482) 

Waste Heat Utilization 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) 

INDUSTRIAL RADIOGRAPHY 
Image Processing 
Local segmentation of noisy images, 6:3308 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Bibliographies 

Research to identify components of energy-related wastes: a 
state-of-the-art report. Final report Nov 76-Nov 78, 6:3294 
(PB—80-137961) 

Fluidized-Bed Combustion 

Fluidized bed combustion. volume 3. 1978-March, 1980 
(citations from the NTIS data base). Report for 1978-Mar 80, 
6:1931 (PB—80-806433) 

Fluidized bed combustion. volume 2. 1977-March, 1980 
(citations from the Engineering Index data base). Report for 
1977-mar 80, 6:1932 (PB—80-806441) 

Fluidized bed combustion (citations from the American 
Petroleum Institute data base). Report for 1964-Jan 79, 
6:1933 (PB—80-806862) 

Recycling 
Materials recycling: an overview of the sixth mineral waste 
utilization symposium, 6:2546 (BM-IC—8826) 
INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
FOOD INDUSTRY 
FORESTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 


NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 





OIL SHALE INDUSTRY 

PAPER INDUSTRY 

SYNTHETIC FUELS INDUSTRY 

TEXTILE INDUSTRY 

WOOD PRODUCTS INDUSTRY 
Boilers 

Population and characteristics of industrial/commercial boilers 
in the U.S. Final report Mar 78-May 79, 6:2567 (PB—80- 
150881) 

Energy Conservation 

Cost-energy dynamics: an engineering-economic basis for 
industrial energy conservation policies, 6:2561 
(ORAU/IEA—80-12(M)) 

Energy Demand 

Eureca 1.0 - France, 6:2414 (EUR—6771EN) 
Energy Supplies 

Eureca 1.0 - France, 6:2414 (EUR—6771EN) 
Heat Recovery Equipment 

Minnesota guide to waste heat recovery for industrial, 
commercial and institutional organizations, 6:2565 (PB—80- 
150576) 

Standards 

Organic solvent cleaners - background information for 

proposed standards. Final report, 6:2840 (PB—80-137912) 
INERTIAL CONFINEMENT 
Reviews 

Light ion beams as a potential ICF ignition source and 
requirements for reactor application, 6:3278 (SAND—80- 
2436C) 

INFLATION 

Do conservation efforts cause inflationary price rise, 6:2447 
(CONF-8005112—) 

Impact of energy conservation and conservation policy in 
reducing inflation, 6:2446 (CONF-8005112—) 

Summary proceedings. Conference on inflation, the economy, 
energy conservation, and renewable resources, 6:2444 
(CONF-8005112—) 

Government Policies 

White House anti-inflation program, March 14, 1980, 6:2413 

(CONF-8005112—) 
INFORMATION SYSTEMS 

Transportation of radioactive materials: legislative and 

regulatory information system, 6:2031 (CONF-801115—4) 
INORGANIC COMPOUNDS 
Chemical Analysis 

EPA/IERL-RTP procedures manual: level 2 sampling and 
analysis of selected reduced inorganic compounds. Final 
report Oct 76-Jun 79, 6:2864 (PB—80-149933) 

Methods for analyzing inorganic compounds in particles 
emitted from stationary sources. Interim report Jan 77-Jul 
78, 6:2844 (PB—80-141781) 

Formation Heat 

Correlation between compound formation and the heat of 

mixing in metallic systems, 6:3199 
Gaseous Wastes 

EPA/IERL-RTP procedures manual: level 2 sampling and 
analysis of selected reduced inorganic compounds. Final 
report Oct 76-Jun 79, 6:2864 (PB—80-149933) 

Sampling 

EPA/IERL-RTP procedures manual: level 2 sampling and 
analysis of selected reduced inorganic compounds. Final 
report Oct 76-Jun 79, 6:2864 (PB—80-149933) 

INPUT-OUTPUT ANALYSIS 
See ENERGY ANALYSIS 
INSECTS 
Energy Budgets 

Bioenergetics of a stream collector organism, Tricorythodes 

minutus (Insecta: Ephemeroptera), 6:2904 
IN-SITU GASIFICATION 
Borehole Linking 

Gas permeability of the coal seam of the Angren Deposit, 

6:1870 (UCRL-Trans—11629) 
Mathematical Models 

Instrumentation and process control development for in situ 
coal gasification. Quarterly report, April-June 1980, 6:1838 
(SAND—80-1921) 
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Measuring Methods 

Instrumentation and process control development for in situ 
coal gasification. Quarterly report, April-June 1980, 6:1838 
(SAND—80-1921) 

Process Control 

Instrumentation and process control development for in situ 
coal gasification. Quarterly report, April-June 1980, 6:1838 
(SAND—80-1921) 

IN-SITU RETORTING 
Demonstration Programs 

BX in situ oil shale project. Quarterly technical progress 

report, June 1, 1980-August 31, 1980, 6:1973 (FE—1747-13) 
Environmental Impacts 

Ecological investigations: vegetation studies, preliminary 

findings, 6:1979 (DOE/LC/10787—61) 
Grouting 

Preparation of grout for stabilization of abandoned in-situ oil 

shale retorts (Patent application), 6:1978 
Stabilization 

Preparation of grout for stabilization of abandoned in-situ oil 

shale retorts (Patent application), 6:1978 
INSOLATION 
Data 

Annual available radiation for fixed and tracking collectors, 

6:2150 
Data Compilation 

Environmental data for sites in the National Solar Data 

Network, 6:2149 (SOLAR/0010—80/09) 
Manuals 

Introduction to meteorological measurements and data 
handling for solar energy applications. Task IV- 
Development of an insolation handbook and instrument 
package, 6:2148 (DOE/ER—0084) 

Measuring Instruments 

Introduction to meteorological measurements and data 
handling for solar energy applications. Task IV- 
Development of an insolation handbook and instrument 
package, 6:2148 (DOE/ER—0084) 

Validation of the guidelines for portable meteorological 
instrument packages. Task IV. Development of an insolation 
handbook and instrumentation package, 6:2147 (DOE/ER— 
0083) 

INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRATED CIRCUITS 
Computer-Aided Design 
Computer assistance for electronic design at Sandia National 
Laboratories, 6:2741 (SAND—80-2418C) 

INTEGRATED COMMUNITY ENERGY SYSTEMS 

See ICES 
INTEGRATED ENERGY UTILITY SYSTEMS 

See IEUS 
INTEGRATED UTILITY SYSTEMS 

See TOTAL ENERGY SYSTEMS 
INTERCONNECTED POWER SYSTEMS 

Control Systems 

Dynamic performance of the Cabora Bassa HVDC system 
under specific fault conditions, 6:2334 (CONF-8003104—) 

Increasing power-transfer capabilities of ac/dc transmission 
systems by coordinated dynamic control, 6:2335 (CONF- 
8003 104—) 

Subsynchronous frequency-stability studies of energy systems 
which include HVDC transmission, 6:2336 (CONF- 

8003 104—) 
Economic Analysis 

Comparison of an ac versus dc interconnection (525-kV ac 

lines and 400-kV dc lines), 6:2322 (CONF-8003104—) 
Feasibility Studies 

Back-to-back HVDC links: some aspects on their application 
and design, 6:2326 (CONF-8003104—) 

Itaipu 6300-MW HVDC transmission system: feasibility and 
planning aspects, 6:2327 (CONF-8003104—) 

HVDC Systems 

Interconnection of power systems via HVDC links, 6:2318 

(CONF-8003104—) 
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Performance 

Comparison of an ac versus dc interconnection (525-kV ac 
lines and 400-kV dc lines), 6:2322 (CONF-8003104—) 

HVDC controls affecting stability of low-short-circuit-ratio 
networks, 6:2333 (CONF-8003104—) 

Techniques for modeling HVDC links in ac systems, 6:2332 
(CONF-8003104—) 

Photovoltaic Power Supplies 

Integration of photovoltaic units into electric utility grids: 
experiment information requirements and selected issues, 
6:2191 (ATR—80(7694-21)-1) 

Planning 

Itaipu 6300-MW HVDC transmission system: feasibility and 

planning aspects, 6:2327 (CONF-8003104—) 
Stability 

Dynamic performance of the Cabora Bassa HVDC system 
under specific fault conditions, 6:2334 (CONF-8003104—) 

HVDC controls affecting stability of low-short-circuit-ratio 
networks, 6:2333 (CONF-8003104—) 

Increasing power-transfer capabilities of ac/dc transmission 
systems by coordinated dynamic control, 6:2335 (CONF- 
8003 104—) 

Technology Assessment 
Justification of new HVDC systems for regional interchanges, 
6:2317 (CONF-8003104—) 
INTERFEROMETERS 
PDX multichannel interferometer, 6:3209 (PPPL—1714) 
Design 

Assembly and implementation of a velocity interferometer, 

6:2804 (MHSMP—80-49) 
Operation 
Assembly and implementation of a velocity interferometer, 
6:2804 (MHSMP—80-49) 
INTERMEDIATE BOSONS 
See also HIGGS BOSONS 
Decay 
Three-jet final states in Z° decay for heavy quarks, 6:3122 
INTERMEDIATE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
Exhaust Gases 

A study of one gasoline-fueled engine line comparing emission 
results between 1969 engines and 1979 engines on three test 
procedures: the heavy-duty transient engine test, the heavy- 
duty 9-mode engine test, and the light-duty truck chassis 
test. Technical report, 6:2582 (PB—80-149305) 

Evaluation of HC (hydrocarbon) control strategies for general 
aviation piston engines. Technical report, 6:2585 (PB—80- 
155393) 

Performance characteristics of 1977 Chrysler 318 Cid engine. 
Final report, 6:2538 (PB—80-155336) 

Performance characteristics of 1977 Ford 300 Cid engine. Final 
report, 6:2539 (PB—80-155419) 

Performance characteristics of 1977 American Motors 304 CID 
engine. Final report, 6:2540 (PB—80-155484) 

Fuel Consumption 

Fuel utilization of articulated vehicles: method of evaluation 
and data base, 6:2545 (PB—80-151707) 

Performance characteristics of 1977 Chrysler 318 Cid engine. 
Final report, 6:2538 (PB—80-155336) 

Performance characteristics of 1977 Ford 300 Cid engine. Final 
report, 6:2539 (PB—80-155419) 

Performance characteristics of 1977 American Motors 304 CID 
engine. Final report, 6:2540 (PB—80-155484) 

Fuel Substitution 

Generator gas operation of motor vehicles, 6:2597 (DOE-tr— 

219) 
Manufacturing 

Automotive manufacturing assessment system. Volume IV: 
engine manufacturing analysis. Final report Jun 77-Aug 78, 
6:2529 (PB—80-145667) 

Retrofitting 

Generator gas operation of motor vehicles, 6:2597 (DOE-tr— 

219) 


IONIZATION CHAMBERS 
lonization Potential 


INTERPOLATION 
Algorithms 
Experimental algorithm for n-dimensional adaptive quadrature, 
6:3305 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INVENTIONS 
Financial Assistance 
DOE State and Local Assistance Programs, 6:2493 
(DOE/CS—0187) 
INVENTORIES 
Errors 
Limit of error - who needs it, 6:2113 (RFP—3078) 
INVERTERS 
Design 
Evaluation of battery converters based on 4.8-MW fuel cell 
demonstrator inverter. Volume II. Appendices. Final report, 
6:2300 (FCR—0926(Vol.2)) 
IODINE 129 
Activation Analysis 
Determination of iodine-129 in mixed fission products by 
neutron activation analysis, 6:2643 (ORNL/TM—7449) 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS 
Physical Radiation Effects 
Ion-beam-induced migration and its effect on concentration 
profiles, 6:3187 
ION EXCHANGE CHROMATOGRAPHY 
Modification of a Dionex Model 14 Ion Chromatograph to 
permit analyzing radioactively contaminated samples, 6:2801 
(RFP—3076) 
ION IMPLANTATION 
Secondary Emission 
Depth distributions of low energy deuterium implanted into 
silicon as determined by SIMS, 6:3081 
ION PLASMA WAVES 
Dispersion Relations 
Self-modulation of ion Bernstein waves, 6:3218 
Modulation 
Self-modulation of ion Bernstein waves, 6:3218 
Nonlinear Problems 
Self-modulation of ion Bernstein waves, 6:3218 
ION SOURCES 
Beam Extraction 
Extraction and transport of H~, D™ beams from magnetron 
sources, 6:3230 (BNL—28395) 
Beam Transport 
Extraction and transport of H~, D™ beams from magnetron 
sources, 6:3230 (BNL—28395) 
Design 
Modified calutron negative ion source operation and future 
plans, 6:3240 (CONF-801068—6) 
Electrodes : 
Electrode design and performance of the ORNL positive ion 
sources, 6:3234 (CONF-801011—37) 
Feasibility Studies 
Mark V magnetron with hollow cathode discharge plasma 
injection, 6:3228 (BNL—28393) 
Performance 
Design and optimization of a non-adiabatic zero-field passage 
for a source of polarized ions, 6:3077 (LA-tr—80-31) 
Regular and asymmetric negative ion magnetron sources with 
grooved cathodes, 6:3227 (BNL—28392) 
Research Programs 
BNL development of H~/D™ sources for fusion reactor neutral 
beam lines, 6:3231 (BNL—28433) 
Development of negative ion source at the IPP Nagoya 
University, 6:3226 (BNL—28364) 
Progress in the development of high current, steady state 
H~/D™~ sources at BNL, 6:3229 (BNL—28394) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
Ionization Potential 
Dependence of the anti W-value on the atomic number of 
heavy ions, 6:2790 





IONIZING RADIATIONS 
Carcinogenesis 
Cancer and Toxicology Section, 6:3001 (ORNL—5685) 
Radiation Hazards 

Technical information program summary: radiation protection 

- issues, terms, definitions, 6:2996 (HEDL-SA—1978) 
IRON 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including c. icentrations of 
forty-five additional elements, 6:1986 (GJbX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Catalytic Effects 

Zinc chloride-catalyzed reactions of oxygen- and sulfur- 
containing compounds which model structures in coal, 
6:2673 (LBL—11026) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Magnetic Susceptibility 

Temperature dependent dynamic susceptibility calculations for 

itinerant ferromagnets, 6:3176 (CONF-801134—7(Draft)) 
Magnetism 
Hydrogen in V, Nb, and Ta; magnetism in Fe, Co, and Ni, 
6:3194 (MLM—2781(OP)) 
Muon Reactions 
Deep inelastic muon scattering at 270 GeV (y* on Fe), 6:3106 
Neutron Diffraction 

Temperature dependent dynamic susceptibility calculations for 

itinerant ferromagnets, 6:3176 (CONF-801134—7(Draft)) 
Neutron Reactions 

Evaluation of neutron and gamma-ray-production cross 
sections for natural iron (ENDF/B-V MAT 1326) (100 eV 
to 2.2 MeV), 6:3155 (ORNL/TM—7523) 
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IRON 56 REACTIONS 
Fragmentation 
Evidence for anomalous nuclei among relativistic projectile 
fragments from heavy ion collisions at 2 GeV/nucleon, 
6:3147 
IRON 58 TARGET 
Neutron Reactions 
Resonance neutron capture in °*Fe (2.5 to 200 keV), 6:3154 
IRON BASE ALLOYS 


See also KOVAR 
STEELS 


Neutron Diffraction 
Small-angle neutron scattering from magnetic correlations in 
Feo 7Alo 3, 6:3174 (CONF-801 134—5S(Draft)) 
IRON OXIDES 
Combustion 
Pressure dependence of thermite burning velocities, 6:2671 
(SAND—80-6024) 
IRON SULFIDES 
Isotope Ratio 
Sulfur isotopes of iron sulfides in Devonian-Mississippian shales 
of the Appalachian basin: control by rate of sedimentation, 
6:3051 
ISABELLE STORAGE RINGS 
Beam-Beam Interactions 
Survey of beam-beam limitations, 6:2780 (BNL—51236) 
Hodoscopes 
Fine grained scintillating optical fiber hodoscope for use at 
ISABELLE, 6:2784 (BNL—28546) 
Superconducting Magnets 
Beam heating studies on an early model is a superconducting 
cosine @ magnet, 6:2774 (BNL—28376) 
ISING MODEL 
Critical Temperature 
Critical behavior of the four-dimensional Ising model, 6:3196 
Four-Dimensional Calculations 
Critical behavior of the four-dimensional Ising model, 6:3196 
Scaling Laws 
Critical behavior of the four-dimensional Ising model, 6:3196 
Spin 
Analysis of the continuous-spin, Ising model, 6:3193 (LA-UR— 
80-3119) 
ISOBAR MODEL 
Proton-Proton Interactions 
Exclusive spin-dependent pion production in medium-energy 
nucleon-nucleon collisions, 6:3090 (LA-UR—80-2994) 
ISOTOPE PRODUCTION 
Meetings 
Proceedings of the workshop on physics, nuclear 
instrumentation and isotope production. Volume 2. Nuclear 
instrumentation and isotope production, 6:2696 (INIS-mf— 
5426) 
ISRAEL 
Oil Shale Deposits 
Fluidized-bed combustion of Israeli oil shale, 6:1976 (CONF- 
800428—(Vol.3)) 
ITALY 
Residential Buildings 
International residential energy end use data: analysis of 
historical and present day structure and dynamics, 6:2509 
(LBL—10587) 
IUS 
See TOTAL ENERGY SYSTEMS 


JAPAN 
Air Pollution Control 
Particulate control highlights: recent developments in Japan. 
Report for May-Jul 79, 6:2747 (PB—80-148802) 
Metal Industry 
Environmental constraint and energy conservation in the 
Japanese iron and steel industry, 6:2830 (CONF-7903123—) 
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Pollution Control 
Environmental constraint and energy conservation in the 
Japanese iron and steel industry, 6:2830 (CONF-7903123—) 
Radioactive Waste Disposal 
Preparations for sea disposal of low-level radioactive waste, 
6:2105 (ORNL-tr—4672) 
Residential Buildings 
International residential energy end use data: analysis of 
historical and present day structure and dynamics, 6:2509 
(LBL—10587) 
JET DRILLS 
Research Programs 
Status of water jet drilling R and D. Final report, 6:2707 
(DOE/BETC/2628—1) 
JET MODEL 
Decay 
Three-jet final states in Z° decay for heavy quarks, 6:3122 
JOINING 
Time Dependence 
Apparent discrepancy of ouabain inhibition of cation transport 
and of lymphocyte proliferation is explained by time- 
dependency of ouabain binding, 6:2955 


K 


K CONVERSION 
Graphical comparison of calculated internal conversion 
coefficients, 6:3170 (ORNL—5704) 
KALKAR POWER REACTOR 
See SNR-] REACTOR 
KALLIKREIN 
Substrates 
Synthetic oligopeptide substrates: their diagnostic application 
in blood coagulation, fibrinolysis, and other pathologic 
states, 6:2943 
KAON MINUS-PROTON INTERACTIONS 
Cross Sections 
Inclusive hadron production at zero CMS rapidity at AGS 
energies (8 to 24 GeV), 6:3113 
KAON PLUS-PROTON INTERACTIONS 
Cross Sections 
Inclusive hadron production at zero CMS rapidity at AGS 
energies (8 to 24 GeV), 6:3113 
KAONS NEUTRAL 
Multiple Production 
Charged and neutral particle production from 400 GeV/c 
proton-proton collisions, 6:3099 
Particle Production 
Antineutrino neutral current interactions in a neon and 
hydrogen bubble chamber, 6:3108 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
K-CONVERSION COEFFICIENT 
See K CONVERSION 
KEK SYNCHROTRON 
Beam Dynamics 
Wake field in matched kicker magnet, 6:2769 (BNL—51236) 
KERNFORSCHUNGSZENTRUM KARLSRUHE 
Air Pollution 
Statistical analysis of atmospheric dispersion parameters from 
Karlsruhe, Federal Republic of Germany: an application of 
TEDPED, 6:2826 (CONF-8010106—4) 
KETONES 
See also ACETONE 
BENZOPHENONE 
Photolysis 
Dynamics of electron transfer in amine photooxidation, 6:2687 
Magnetic field and magnetic isotope effects on cage reactions 
in micellar solutions, 6:2681 
KNK REACTOR 
Reactor Control Systems 
Effect of a non-linear control element on the quasi-stationary 
operating behavior of the compact sodium-cooled nuclear 
reactor installation KNK 1, 6:2379 (DOE-tr—171) 


LAND RECLAMATION 
Soil Chemistry 


KNOCK-ON ELECTRONS 
See ELECTRONS 
KOMPAKTE NATRIUMGEKUEHLTE REAKTOR 
See KNK REACTOR 
KOVAR 
Gas Tungsten-Arc Welding 
Prevention of burn-back when tungsten arc (tack) welding 
small diameter tubes of differing wall thicknesses, 6:2607 
(GEPP-TIS—547) 
KRYPTON 85 
Environmental Transport 
Error estimates of calculated air concentrations from a 
mesoscale trajectory model, 6:2880 
Improved Gaussian model for long-term average air 
concentration estimates, 6:2881 


L CONVERSION 
Graphical comparison of calculated internal conversion 
coefficier.ts, 6:3170 (ORNL—5704) 
L SHELL 
Auger Effect 
Average L-shell fluorescence, Auger, and electron yields, 
6:3074 
Fluorescence 
Average L-shell fluorescence, Auger, and electron yields, 
6:3074 
LACTATE DEHYDROGENASE 
Bioassay 
Application of TEDPED to analyze serum enzyme 
distributions in rabbits, 6:2974 (CONF-8010106—6) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Multiple Production 
Charged and neutral particle production from 400 GeV/c 
proton-proton collisions, 6:3099 
Particle Production 
Antineutrino neutral current interactions in a neon and 
hydrogen bubble chamber, 6:3108 
LAMBDA-2250 RESONANCES 
Hadronic Particle Decay 
Charmed-baryon production in high-energy neutrino-deuterium 
interactions, 6:3095 
Measurement of D*, F*, and A/sub c/* charmed-particle 
lifetimes, 6:3093 
Particle Production 
Charmed-baryon production in high-energy neutrino-deuterium 
interactions, 6:3095 
Rest Mass 
Charmed-baryon production in high-energy neutrino-deuterium 
interactions, 6:3095 
Weak Hadronic Decay 
Production of anti-neutrons and charged anti-sigmas in e* e~ 
annihilations, 6:3105 
LAND RECLAMATION 
Nutrients 
Reclamation and water relations of strip mine spoils in 
northern Arizona, 1976-1978. Final report Jul 76-Dec 78, 
6:1869 (PB—80-152861) 
Plant Growth 
Reclamation and water relations of strip mine spoils in 
northern Arizona, 1976-1978. Final report Jul 76-Dec 78, 
6:1869 (PB—80-152861) 
Revegetation 
Use of green-manure amendments and tillage to improve 
minesoil productivity. Final report Jul 76-Dec 78, 6:1865 
(PB—80- 146459) 
Soil Chemistry 
Reclamation and water relations of strip mine spoils in 
northern Arizona, 1976-1978. Final report Jul 76-Dec 78, 
6:1869 (PB—80- 152861) 
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LAND RECLAMATION 
Soil Chemistry 


Use of green-manure amendments and tillage to improve 
minesoil productivity. Final report Jul 76-Dec 78, 6:1865 
(PB—80- 146459) 

LANTHANUM 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 


reconnaissance data listing release for the Three Forks Basin, 


Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 
Solvent Extraction 
Mixed ligand chelate extraction of lanthanides I. 8-quinolinol 
systems, 6:2647 
LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LARGE COIL PROGRAM 
Reviews 
Large coil test facility, 6:3235 (CONF-801011—43) 
LARYNX 
Biological Effects 
Chronic inhalation of cigarette smoke by F344 rats, 6:3036 
LASER FUSION REACTORS 
Feasibility Studies 
Status of laser drivers for inertial confinement fusion, 6:3259 
(LA-UR—80-2907) 
First Wall 
Modified wetted-wall inertial fusion reactor concept, 6:3257 
(LA-UR—80-2891) 
LASER ISOTOPE SEPARATION 
Diagnostics and performance evaluation of multikilohertz 
capacitors, 6:2121 (LA-UR—80-2952) 
LASER RADIATION 
Shock Waves 
Simple model for decay of laser generated shock waves, 6:3072 
(UCID— 18826) 
LASER TARGETS 
Coatings 
Metal coatings for laser fusion targets by electroplating, 6:2116 
(UCRL—84474) 
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Laser Implosions 
Picosecond x-ray measurements from 100 eV to 30 keV, 6:3290 
(UCRL—85043) 
X-Ray Spectra 
Picosecond x-ray measurements from 100 eV to 30 keV, 6:3290 
(UCRL—85043) 
LASER WELDING 
Quality Control 
Improving weld quality with laser monitoring, 6:2599 (BDX— 
613-2497) 
LASER-PRODUCED PLASMA 
Plasma Expansion 
Profile modification and hot electron temperature from 
resonant absorption at modest intensity, 6:3285 (UCRL— 
84336) 
Resonance Absorption 
Profile modification and hot electron temperature from 
resonant absorption at modest intensity, 6:3285 (UCRL— 
84336) 
Transport Theory 
Monte Carlo hybrid modeling of electron transport in laser 
produced plasmas, 6:3291 
LASERS 
See also CARBON DIOXIDE LASERS 


FREE ELECTRON LASERS 
GAS LASERS 


Cavity Resonators 
Single axis resonator for laser (Patent), 6:2734 
Nozzles 
Method of fabricating nozzle blades for lasers (Patent), 6:2736 
LAWRENCE BERKELEY LABORATORY 
Research Programs 
Chemical Biodynamics Division. Annual report 1979, 6:2973 
(LBL—10760) 
L-CONVERSION COEFFICIENT 
See L CONVERSION 
LEAD 
Decontamination 

Investigation of a basic electrolyte for decontamination, 6:2698 

(RFP—3101) 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Monitoring 

Statistical analysis of the Los Angeles catalyst study data, 

6:2845 (PB—80-144439) 
Photon-Atom Collisions 

Rayleigh scattering by neutral atoms, 100 eV to 10 MeV, 

6:3075 
Pollution Sources 

Status assessment of toxic chemicals: lead. Final report 1 Nov- 

31 Dec 77, 6:2853 (PB—80-146376) 
Uses 

Status assessment of toxic chemicals: lead. Final report 1 Nov- 

31 Dec 77, 6:2853 (PB—80-146376) 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 
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Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

LEAD 206 
Energy Levels 

Neutron particle-hole electric dipole states in 7° 2°? 28 Ph, 

6:3160 (DOE/ER/01388—455) 
LEAD 206 TARGET 
Proton Reactions 

Neutron particle-hole electric dipole states in 7°¢ 7°? 2° Pb (16.2 

to 17.8 MeV), 6:3160 (DOE/ER/01388—455) 
LEAD 207 
Energy-Level Transitions 

Neutron particle-hole electric dipole states in 7°6 2°? 208 Ph, 

6:3160 (DOE/ER/01388—455) 
LEAD 207 TARGET 
Proton Reactions 

Neutron particle-hole electric dipole states in 7°¢ 7°? 2° Pb (16.2 

to 17.8 MeV), 6:3160 (DOE/ER/01388—455) 
LEAD 208 
Energy-Level Transitions 

Neutron particle-hole electric dipole states in 2°¢ 2°? 28 Ph, 

6:3160 (DOE/ER/01388—455) 
LEAD 208 TARGET 
Pion Plus Reactions 

Observation of isobaric analog states in pion single—charge- 

exchange reactions, 6:3148 
Proton Reactions 

Neutron particle-hole electric dipole states in 7° 2°? 28 Pb (16.2 

to 17.8 MeV), 6:3160 (DOE/ER/01388—455) 
LEAD 212 
Gamma Detection 

Radon and thoron emanation measurements and the effect of 

ground water, 6:2892 (BNL—28491) 
LEAD 214 
Gamma Detection 

Radon and thoron emanation measurements and the effect of 

ground water, 6:2892 (BNL—28491) 
LEAD-ACID BATTERIES 
Gases 

Stibine/arsine emissions from lead-acid batteries, 6:2408 

(CONF-800334— 16) 
Hazards 

Stibine/arsine emissions from lead-acid batteries, 6:2408 

(CONF-800334— 16) 
Manufacturing 

Lead-acid battery manufacture - background information for 
proposed standards. Draft environmental impact statement, 
6:2409 (PB—80-150261) 

LEAVES 
Injuries 
Sulfuric acid rain effects on crop yield and foliar injury. Final 
report, 6:3022 (PB—80-151079) 
LEUKOCYTES 
See also LYMPHOCYTES 
Biological Effects 
Differential response of early erythropoietic and granulopoietic 
progenitors to dexamethasone and cortisone, 6:2960 
Early Radiation Effects 
Effects of humoral factors on amplification of nonrecognizable 
erthrocytic and granulocytic precursors (Cosmic radiation), 
6:3010 
Pathological Changes 
Hemopathologic consequences of protracted gamma 
irradiation: alterations in granulocyte reserves and 
granulocyte mobilization, 6:3006 
LEUKOPOIESIS 
Biological Effects 
Differential response of early erythropoietic and granulopoietic 
progenitors to dexamethasone and cortisone, 6:2960 


LIGHT NUCLEI 
Neutron Reactions 
Methods used in evaluating data for the interaction of neutrons 
with light elements (A < 19), 6:3143 (LA-UR—80-2840) 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS 
Energy Audits 
Do it yourself lighting power survey: lighting power audit for 
use with the Massachusetts type watts per square foot 
method of calculating a building's lighting power budget, 
6:2448 (DOE/CS/60467—01) 
Environmental Impacts 
Environmental Readiness Document: buildings and community 
systems. Fiscal year 1980, 6:2579 (DOE/ERD—0028) 
LIGHTNING ARRESTERS 
Performance 
Assessment of DOE-sponsored lightning research at the 
University of Florida, 6:2346 (DOE/RA/29242—01) 
Research Programs 
Assessment of DOE-sponsored lightning research at the 
University of Florida, 6:2346 (DOE/RA/29242—01) 
LIGNITE 
Hydrogenation 
Kinetics of flash hydrogenation of lignite and subbituminous 
coal, 6:1798 (BNL—28390) 
LIMESTONE 
Chemical Composition 
Sorbent utilization prediction methodology: sulfur control in 
fluidized-bed combustors, 6:1884 (ANL/CEN/FE—80-10) 
Comparative Evaluations 
Sorbent utilization prediction methodology: sulfur control in 
fluidized-bed combustors, 6:1884 (ANL/CEN/FE—80-10) 
Technique to project the sulfur removal performance of 
fluidized-bed combustors, 6:1890 (CONF-800428—(Vol.3)) 
Geologic Deposits 
Sorbent utilization prediction methodology: sulfur control in 
fluidized-bed combustors, 6:1884 (ANL/CEN/FE—80-10) 
Sorptive Properties 
Hydration process for reactivating spent limestone and 
dolomite sorbents for reuse in fluidized-bed coal combustion, 
6:1909 (CONF-800428—(Vol.3)) 
Sorbent utilization prediction methodology: sulfur control in 
fluidized-bed combustors, 6:1884 (ANL/CEN/FE—80-10) 
Technique to project the sulfur removal performance of 
fluidized-bed combustors, 6:1890 (CONF-800428—(Vol.3)) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also FMIT LINAC 
Beam-Beam Interactions 
Report of group I: e* e~ colliders, 6:2756 (BNL—28541) 
Colliding Beams 
Energy recovery in superconducting colliding linacs without 
particle recovery, 6:2757 (BNL—28542) 
Report of group I: e* e~ colliders, 6:2756 (BNL—28541) 
Quadrupoles 
Radio-frequency-quadrupole linac in a heavy ion fusion driver 
system, 6:2777 (LA-UR—80-2923) 
Uses 
Radio-frequency-quadrupole linac in a heavy ion fusion driver 
system, 6:2777 (LA-UR—80-2923) 
LINEAR THETA PINCH DEVICES 
Electron Temperature 
Thermal and radiation losses in a linear device, 6:3223 
Energy Losses 
Particle and energy end loss from a collisionless plasma, 6:3216 
Thermal and radiation losses in a linear device, 6:3223 
Plasma Confinement 
Particle and energy end loss from a collisionless plasma, 6:3216 
LINUS REACTORS 
Feasibility Studies 
Assessment of the slowly-imploding liner (LINUS) fusion 
reactor concept, 6:3265 (LA-UR—80-3071) 
LIPIDS 
Oxidation 
Effects of coal combustion effluent on pulmonary carcinogen 
metabolism, 6:3018 (DOE/MC/11284—T3) 
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LIQUID CRYSTALS 
Oxidation 


LIQUID CRYSTALS 
Melting 
Unusual melting behavior in a smectic liquid crystal, 6:2638 
Sound Waves 
Unusual melting behavior in a smectic liquid crystal, 6:2638 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Combustion 

DFR decommissioning: operating instructions for NaK 
disposal by burning in atomized jet, 6:2366 (DFR/OIN—1) 

Disposal of NaK by spray burning: a development using steam, 
6:2365 (DFR/DSWP/P—(80)67(Rev.)) 

Materials Handling 

DFR decommissioning: operating instructions for NaK 
disposal by burning in atomized jet, 6:2366 (CFR/OIN—1) 

NaK disposal by spray burning. Second progress report, 6:2364 
(DFR/DSWP/P—(79)46(Rev.)) 

Results of trial discharge of NaK through an atomizing jet, 
6:2363 (DFR/DSWP/P—(77)29(Rev.)) 

LITHIUM 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Environmental Impacts 

Fusion fuel cycle: material requirements and potential effluents, 

6:3271 (PNL—3182) 
LITHIUM 6 TARGET 
Neutron Reactions 

Applications of approximate isospin conservation in R-matrix 

analyses, 6:3169 
Proton Reactions 

Applications of approximate isospin conservation in R-matrix 

analyses, 6:3169 
LITHIUM 7 TARGET 
Helium 3 Reactions 

Large deviations from the polarization-analyzing power 
equality and implied breakdown of time reversal invariance 
(14 MeV), 6:3145 (LBL—11576) 

Large deviations from the polarization-analyzing power 
equality and implied breakdown of time reversal invariance 
(14 MeV), 6:3144 (LBL—11546) 
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Pion Plus Reactions 
Observation of isobaric analog states in pion single—charge- 
exchange reactions, 6:3148 
LITHIUM CARBONATES 
Toxicity 
Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 
LITHIUM CHLORIDES 
Electric Conductivity 
Electrolytes. From dilute solutions to fused salts, 6:2666 
Thermodynamic Properties 
Electrolytes. From dilute solutions to fused salts, 6:2666 
LITHIUM COMPOUNDS 
Electric Conductivity 
Electrolytes. From dilute solutions to fused salts, 6:2666 
Thermodynamic Properties 
Electrolytes. From dilute solutions to fused salts, 6:2666 
LITHIUM FLUORIDES 
Energy Levels 
Supercomputer requirements for theoretical chemistry, 6:3070 
(LA-UR—80-3042) 
LITHIUM NITRATES 
Electric Conductivity 
Electrolytes. From dilute solutions to fused salts, 6:2666 
Thermodynamic Properties 
Electrolytes. From dilute solutions to fused salts, 6:2666 
LMFBR TYPE REACTORS 
See also SNR-1] REACTOR 
Air Cleaning Systems 
Development of a passive self-cleaning scrubber for 
containment venting applications, 6:2389 (HEDL-SA—2129) 
Control Elements 
Experimental control rod study in Masurca for fast-neutron 
power reactors, 6:2376 (DOE/CEA/BMFT—18) 
Coolant Cleanup Systems 
Sodium hydride precipitation in sodium cold traps, 6:2359 
(ANL—79-101) 
Fuel Cycle 
Economic analysis of the transport of radioactive materials in 
LWR and LMFBR fuel cycles in the United States, 6:2040 
(SAND—80-0297C) 
Performance testing of large metallic seals, 6:2718 (SAND— 
80-0790C) 
Preliminary considerations on developing IAEA technical 
safeguards for LMFBR power systems, 6:2110 (ANL—80- 
69) 
Fuel Pins 
BR2-capsule irradiation experiment Mol-8c: destructive post- 
irradiation examination, 6:2372 (DOE-tr—169) 
Fuel-Cladding Interactions 
Fuel/blanket property needs for design of LMFBR elements, 
6:2368 (GEFR-SP—228) 
Radioactivity Transport 
Deposition of radionuclides on Mol-7B-samples, 6:2371 (DOE- 
tr—172) 
Reactor Control Systems 
Effect of a non-linear control element on the quasi-stationary 
operating behavior of the compact sodium-cooled nuclear 
reactor installation KNK 1, 6:2379 (DOE-tr—171) 
Reactor Fueling 
Research in remote signal transmission electronics. Report II, 
6:2377 (ORNL/Sub—7685/7) 
Reactor Instrumentation 
Research in remote signal transmission electronics. Report II, 
6:2377 (ORNL/Sub—7685/7) 
Reactor Materials 
Deposition of radionuclides on Mol-7B-samples, 6:2371 (DOE- 
tr—172) 
DFR decommissioning: operating instructions for NaK 
disposal by burning in atomized jet, 6:2366 (DFR/OIN—1) 
Fuel/blanket property needs for design of LMFBR elements, 
6:2368 (GEFR-SP—228) 
Future needs for inelastic analysis in design of high- 
temperature nuclear plant components, 6:2362 (CONF- 
801003—-5) 
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Materials science and technology for new energy sources and 
more-efficient energy conversion: nuclear, 6:2352 (CONF- 
7903123—) 

Results of trial discharge of NaK through an atomizing jet, 
6:2363 (DFR/DSWP/P—(77)29(Rev.)) 

Reactor Stability 

Effect of a non-linear control element on the quasi-stationary 
operating behavior of the compact sodium-cooled nuclear 
reactor installation KNK 1, 6:2379 (DOE-tr—171) 

LNG SPILLS 
See GAS SPILLS 
LOAD MANAGEMENT 
Systems Analysis 

Analysis of the need for intermediate and peaking technologies 

in the year 2000. Final report, 6:2465 (DOE/ET/29999—T1) 
Time-of-Use Pricing 
Analysis of the need for intermediate and peaking technologies 
in the year 2000. Final report, 6:2465 (DOE/ET/29999—T1) 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCAL GOVERNMENT 
Decision Making 

Decentralized energy planning and consensus in energy policy, 

6:2451 (CONF-800547— 1) 
Energy Policy 

Decentralized energy planning and consensus in energy policy, 

6:2451 (CONF-800547—1) 
Planning 

Decentralized energy planning and consensus in energy policy, 

6:2451 (CONF-800547—1) 
LOFT REACTOR 
Loss of Coolant 

Sensor for measurement of fuel rod gas pressure during loss-of- 

fluid-tests, 6:2399 
Reactor Instrumentation 

LOFT experimental transducers for mass flow and liquid level 

detection, 6:2382 (CONF-8010103—3) 
Reactor Safety Experiments 

Core melt experiment series in LOFT, 6:2381 (CONF- 

8010103—2) 
LONGWALL MINING 
Computerized Simulation 

The three-dimensional structural analysis of double-entry and 
single-entry coal mines. Volume III: three-dimensional finite 
element analyses of single- and double-entry portions of 
Sunnyside Mine no. 1. Final report, 6:1875 (PB—80-150360) 

LOSS OF COOLANT 

Fluid structure coupling algorithm, 6:2397 (UCRL— 

83045(Rev.1)) 
Critical Heat Flux 

Transient critical heat flux and blowdown heat-transfer studies, 

6:2395 (NUREG/CR—1559) 
Fuel Element Failure 
Transient fuel failure analysis for LOCA without ECCS or 
GSCS cooling, 6:2398 (UNI—1249) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA 
Demography 

Summary characterization and recommendation of study areas 

for the Gulf Interior region, 6:2068 (ONWI—18) 
Geology 

Summary characterization and recommendation of study areas 

for the Gulf Interior region, 6:2068 (ONWI—18) 
Hydrology 

Summary characterization and recommendation of study areas 

for the Gulf Interior region, 6:2068 (ONWI—18) 
Magnetic Surveys 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: Baton Rouge quadrangle, Louisiana 
and Mississippi. Final report, 6:1993 (GJBX—221(80)) 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: Lake Charles and Port Arthur 
quadrangles of Louisiana and Texas. Final report, 6:1996 
(GJBX—224(80)) 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: Mobile quadrangle of Louisiana, 


LUTETIUM 
Activation Analysis 


Mississippi and Alabama. Final report, 6:1994 (GJBX— 
222(80)) 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: New Orleans and Breton Sound 
quadrangles of Louisiana. Final report, 6:1995 (GJBX— 
223(80)) 

Radiometric Surveys 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: Baton Rouge quadrangle, Louisiana 
and Mississippi. Final report, 6:1993 (GJBX—221(80)) 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: Lake Charles and Port Arthur 
quadrangles of Louisiana and Texas. Final report, 6:1996 
(GJBX—224(80)) 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: Mobile quadrangle of Louisiana, 
Mississippi and Alabama. Final report, 6:1994 (GJBX— 
222(80)) 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: New Orleans and Breton Sound 
quadrangles of Louisiana. Final report, 6:1995 (GJBX— 
223(80)) 

LOW DOSE IRRADIATION 
Biological Radiation Effects 
Analysis of survival data at LASL, 6:2997 (LA-UR—80-3106) 
LOW INCOME GROUPS 
Electric Power 

Lifeline electric rates and alternative approaches to the 
probiems of low-income ratepayers: cross-program summary, 
6:2466 (DOE/RG/10066—01) 

Lifeline electric rates and alternative approaches to the 
problems of low-income ratepayers: ten case studies of 
rejected programs, 6:2468 (DOE/RG/10066—03) 

Lifeline electric rates and alternative approaches to the 
problems of low-income ratepayers. Ten case studies of 
implemented programs, 6:2467 (DOE/RG/10066—02) 

LOW-HEAD HYDROELECTRIC POWER PLANTS 
Automation 

Suggested performance specifications of standard modular 
controls for the automation of small hydro electric facilities 
(Plant capacities from 50 kW to 15 MW), 6:2144 
(DOE/ID/01570—2) 

Computerized Control Systems 

Suggested performance specifications of standard modular 
controls for the automation of small hydro electric facilities 
(Plant capacities from 50 kW to 15 MW), 6:2144 
(DOE/ID/01570—2) 

LOW-LEVEL RADIOACTIVE WASTES 
Leaching 

Correlation of leachant analyses and weight loss measurements 
in the leaching of high-iron synthetic basalts, 6:2054 (CONF- 
801206—2) 

Waste Transportation 

Analytical and empirical evaluation of low-level waste drum 
response to accident environments, 6:2720 (SAND—80- 
0861C) 

LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNGS 
Biological Effects 
Chronic inhalation of cigarette smoke by F344 rats, 6:3036 
Microdosimetry 

Microdosimetry of plutonium in beagle dog lung, 6:3004 

(PNL-SA—8299) 
LURGI PROCESS 
Efficiency 

Coal gasification pilot plant support studies. Subtask 1-3. 
Application of availability analysis in assessing the efficiency 
of coal gasification processes, 6:1822 (FE—2806-10) 

Thermodynamics 

Coal gasification pilot plant support studies. Subtask 1-3. 
Application of availability analysis in assessing the efficiency 
of coal gasification processes, 6:1822 (FE—2806-10) 

LUTETIUM 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 

6:1987 (GJBX—209(80)) 





LUTETIUM 
Activation Analysis 


Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

LWBR TYPE REACTORS 
Reactor Cores 

Monte Carlo analyses of simple U233 O2-ThO2 and U235 O2- 
ThO, lattices with ENDF/B-IV data (AWBA development 
program), 6:2370 (WAPD-TM—1470) 

Reactor Kinetics 

Monte Carlo analyses of simple U233 O2-ThO2 and U235 On- 
ThO, lattices with ENDF/B-IV data (AWBA development 
program), 6:2370 (WAPD-TM—1470) 

LYMPHATIC SYSTEM 
Biological Effects 
Chronic inhalation of cigarette smoke by F344 rats, 6:3036 
LYMPHOCYTES 
Age Dependence 

Cytokinetic analysis of the impaired proliferative response of 
peripheral lymphocytes from aged humans to 
phytohemagglutinin (BUDR), 6:2959 

i ppression 

Microheterogeneity and immunosuppressive properties of 
monkey hepatoma alpha-fetoprotein synthesized in vitro, 
6:2965 

Suppression of hamster lymphocyte reactivity to simian virus 
40 tumor surface antigens by spleen cells from pregnant 
hamsters, 6:2987 

Stimulation 
Response of sheep lymphocytes to PHA: quantitation by 
nuclear volume measurement and cell counts (40764), 6:2956 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYMPHOPOIESIS 
See LEUKOPOIESIS 





MA 956 
See IRON BASE ALLOYS 
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MACHINE PARTS 
Fabrication 

Conventionally drilled stainless steel with the influence of 

subsequent processing, 6:2714 (RFP—3054) 
Quality Control 
Conventionally drilled stainless steel with the influence of. 
subsequent processing, 6:2714 (RFP—3054) 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM 
Activation Analysis 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Catalytic Effects 

Zinc chloride-catalyzed reactions of oxygen- and sulfur- 
containing compounds which model structures in coal, 
6:2673 (LBL—11026) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

MAGNESIUM OXIDES 
Combustion 
Pressure dependence of thermite burning velocities, 6:2671 
(SAND—80-6024) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC ENERGY STORAGE 
See also MAGNETIC ENERGY STORAGE EQUIPMENT 
Power Supplies 

Effects of SMES units on power system stability, 6:2403 (LA- 
UR—80-3143) 

MAGNETIC ENERGY STORAGE EQUIPMENT 
Construction 

30-MJ superconducting magnetic energy storage for BPA 

transmission line stabilizer, 6:2347 (LA-UR—80-2934) 
Design 

30-MJ superconducting magnetic energy storage for BPA 

transmission line stabilizer, 6:2347 (LA-UR—80-2934) 
Superconducting Cables 

Wire rope superconducting cable for diurnal load leveling 

SMES, 6:2402 (LA-UR—80-2902) 
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MAGNETIC FIELDS 
Biological Effects 
Dosimetry, instrumentation and exposure chambers for dc 
magnetic field studies, 6:2796 (LBL—9554) 
Dosemeters 
Magnetic field dosimeter development, 6:2791 (PNL—3546) 
Dosimetry 
Dosimetry, instrumentation and exposure chambers for dc 
magnetic field studies, 6:2796 (LBL—9554) 
MAGNETIC MIRROR CONFIGURATIONS 
Magnetic Field Reversal 
Local instability near the vortex point of a field-reversed 
mirror, 6:3222 
Plasma Macroinstabilities 
Local instability near the vortex point of a field-reversed 
mirror, 6:3222 
MAGNETIC MIRRORS 


See also MFTF DEVICES 
TMX DEVICES 


Plasma Heating 
Gyrorelaxation heating of a high-beta plasma in open traps, 
6:3224 (UCRL-Trans—11630) 
MAGNETIC PROPERTIES 
Temperature Dependence 
Temperature dependence of the magnetic excitations in Gd, 
6:3175 (CONF-801 134—6(Draft)) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETRONS 
Beam Extraction 
Extraction and transport of H~, D™ beams from magnetron 
sources, 6:3230 (BNL-—28395) 
Beam Transport 
Extraction and transport of H-, D™ beams from magnetron 
sources, 6:3230 (BNL—28395) 
MAIZE 
Enzymatic Hydrolysis 


Economics of sugar production with Trichoderma reesei 
Rutgers C-30, 6:2183 (LBL—11489) 
Fermentation 
Fuel alcohol opportunities for Indiana, 6:2135 
(DOE/AF/10001—01) 
MAMMALS 


See also RODENTS 
Genetics 

Mammalian Genetics and Teratology Section, 6:3000 

(ORNL—5685) 
Teratogenesis 
Mammalian Genetics and Teratology Section, 6:3000 
(ORNL—5685) 
MAN 
See also CHILDREN 
Sensitivity 

Fecalase: a model for activation of dietary glycosides to 

mutagens by intestinal flora, 6:2939 
MANGANESE 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 


MARINE DISPOSAL 
Research Programs 


Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

MANGANESE 55 
Isotope Effects 

Griffith model bonding in dioxygen complexes of manganese 

porphyrins, 6:2665 
MANGANESE COMPLEXES 
Molecular Structure 

Griffith model bonding in dioxygen complexes of manganese 

porphyrins, 6:2665 
Spectra 

Griffith model bonding in dioxygen complexes of manganese 

porphyrins, 6:2665 
MANGANESE FLUORIDES 
Neutron Diffraction 

Spin correlations near the percolation threshold in three- 

dimensional antiferromagnets, 6:2637 
Spin 

Spin correlations near the percolation threshold in three- 

dimensional antiferromagnets, 6:2637 
MANGANESE OXIDES 
Combustion 

Pressure dependence of thermite burning velocities, 6:2671 

(SAND—80-6024) 
MANGANESE PHOSPHIDES 
Neutron Diffraction 

Neutron scattering evidence on Lifshitz behavior in MnP, 

6:3178 (CONF-801 134—10(Draft)) 
Phase Studies 

Neutron scattering evidence on Lifshitz behavior in MnP, 

6:3178 (CONF-801134—10(Draft)) * 
MANUFACTURING 
Economics 

Materials science and technology for more-energy-efficient 

manufacturing, 6:2548 (CONF-7903123—) 
Energy Efficiency 

Materials science and technology for more-energy-efficient 

manufacturing, 6:2548 (CONF-7903123—) 
MANURES 
Anaerobic Digestion 

Methane generation from cattle residue at a dirt feedlot. Final 

report, 6:2133 (DOE/ET/20039—2) 
MARGINAL-COST PRICING 
Calculation Methods 

Method for computing marginal costs associated with on-site 

energy technologies, 6:2464 (BNL—51264) 
MARINE DISPOSAL 
Research Programs 

Status of subseabed repository design concepts and 

radionuclide, 6:2094 (SAND—80-2456C) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 





MARITIME TRANSPORT 
Research Programs 


MARITIME TRANSPORT 
Competition 

Competitive shipping research and development program - 
shipping operations resource allocation project. Volume I: 
Executive summary. Final report, 6:2437 (PB—80-142748) 

Competitive shipping research and development program - 
shipping operations resource allocation project. Volume II: 
technical methodology. Final report, 6:2438 (PB—80-142755) 

Competitive shipping research and development program - 
shipping operations resource allocation project. Volume III- 
A: ship summary-general cargo. Final report, 6:2439 (PB— 
80-142763) 

Competitive shipping research and development program - 
shipping operations resource allocation project. Volume III- 
B: ship summary-bulk carriers. Final report, 6:2440 (PB—80- 
142771) 

Competitive shipping research and development program - 
shipping operations resource allocation project. Volume IV: 
appendix-1977 shipping data. Final report, 6:2441 (PB—80- 
142789) 

MARSHES 
Bibliographies 

Geothermal wetlands: an annotated bibliography of pertinent 

literature, 6:2251 (EGG—2029) 
MARYLAND 
Insolation 

Annual available radiation for fixed and tracking collectors, 

6:2150 
Nuclear Power Plants 

Gamma-ray emitting radionuclide concentrations in selected 
environmental media from the vicinity of the calvert cliffs 
nuclear power plant. Report for Aug 75-May 78, 6:2915 
(PB—80-148521) 

Solar Energy 

Southeast Regional Assessment Study: an assessment of the 
opportunities of solar electric power generation in the 
Southeastern United States, 6:2155 (DOE/ET/20321—1) 

MASS TRANSIT SYSTEMS 
Bibliographies 

Travel habits and patterns. volume 2. 1974-february, 1980 
(citations from the NTIS Data Base). Report for 1974-feb 80, 
6:2542 (PB—80-806284) 

Urban mass transportation abstracts. Volume 6, 6:2543 
(UMTA-TRIC—79-1) 

Research Programs 
Urban mass transportation abstracts. Volume 6, 6:2543 
(UMTA-TRIC—79-1) 
MATERIALS 

See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
FERROELECTRIC MATERIALS 
FERROMAGNETIC MATERIALS 
RAW MATERIALS 
REACTOR MATERIALS 
SEMICONDUCTOR MATERIALS 
SHIELDING MATERIALS 


Sunshine out of cucumbers (Absurdities of some proposed 
conversion processes), 6:2410 (CONF-7903123—) 
Economic Analysis 
Economics of materials use under conditions of rising energy 
costs, 6:2427 (CONF-7903123—) 
Education 
Materials education for the interrelated energy and materials 
world, 6:2428 (CONF-7903123—) 
Energy Efficiency 
Lessons from the Congress: conceptual and technical, 6:2550 
(CONF-7903123—) 
Materials aspects of world energy needs, 6:2422 (CONF- 
7903123—) 
Materials education for the interrelated energy and materials 
world, 6:2428 (CONF-7903123—) 
Materials science and technology for more-energy-efficient 
transportation, 6:2522 (CONF-7903123—) 
Energy Supplies 
Materials, energy, and economic growth, 6:2425 (CONF- 
7903123—) 
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Forecasting 
Changing importance of material and material costs in the 
world economy, 6:2432 (CONF-7903123—) 
Global Aspects 
Changing importance of material and material costs in the 
world economy, 6:2432 (CONF-7903123—) 
Future international activities in the materials field, 6:2430 
(CONF-7903123—) 
International Cooperation 
View on strategies for international cooperation, 6:2424 
(CONF-7903123—) 
International Organizations 
Institutional and organizational patterns and strategies for 
interrelation of materials and energy research and 
development, technology, production, coordination, and 
planning, 6:2429 (CONF-7903123—) 
Meetings 
Materials aspects of world energy needs, 6:2422 (CONF- 
7903123—) 
Prices 
Materials use, rising energy costs, and investment requirements, 
6:2433 (CONF-7903123—) 
Production 
Materials use, rising energy costs, and investment requirements, 
6:2433 (CONF-7903123—) 
MATERIALS DRILLING 
Accuracy 
Conventionally drilled stainless stee] with the influence of 
subsequent processing, 6:2714 (RFP—3054) 
MATERIALS (FERROELECTRIC) 
See FERROELECTRIC MATERIALS 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATERIALS RECOVERY 
Meetings 
Materials recycling: an overview of the sixth mineral waste 
utilization symposium, 6:2546 (BM-IC—8826) 
MATHEMATICAL MODELS 
Accuracy 
Aspects of uncertainty in simulation modeling, 6:3016 (CONF- 
8010106—1) 
Comparative Evaluations 
Mechanistic modeling of granular bed filters for the removal of 
particulate matter from high-temperature, high-pressure gas 
streams: a critical assessment (61 references), 6:2301 
(DOE/METC/SP—80/24) 
Performance Testing 
Performance measures and standards for air quality simulation 
models. Final report, 6:2868 (PB—80-152838) 
Validation 
Aspects of uncertainty in simulation modeling, 6:3016 (CONF- 
8010106—1) 
MATHEMATICAL OPERATORS 
Eigenvalues 
Nonoccurrence of secondary bifurcation with Hammerstein 
operators, 6:3306 
MATRICES 
See also R MATRIX 
S MATRIX 
Eigenvalues 
Solving sparse quadratic A-matrix problems, 6:3298 
(ORNL/CSD—69) 
Eigenvectors 
Solving sparse quadratic A-matrix problems, 6:3298 
(ORNL/CSD—69) 
MEASURING INSTRUMENTS 


See also DOSEMETERS 
FLOWMETERS 
INTERFEROMETERS 
PYRANOMETERS 
SPECTROMETERS 
STRAIN GAGES 


Calibration Standards 
Transfer standards for the calibration of ambient air monitoring 
analyzers for ozone. Technical assistance document. Final 
report, 6:2860 (PB—80-146871) 
Meetings 
Proceedings of the workshop on physics, nuclear 
instrumentation and isotope production. Volume 2. Nuclear 
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instrumentation and isotope production, 6:2696 (INIS-mf— 
5426) 
MECHANICAL STRUCTURES 
See also POWER TRANSMISSION TOWERS 
Stress Analysis 
SOLID: a finite element axisymmetric stress program, 6:2730 
(UNI—1496) 
MEMBRANE TRANSPORT 
Evaluation 
Regulation of sodium and potassium transport in 
phytohemagglutinin-stimulated human blood lymphocytes, 
6:2988 
Inhibition 
Apparent discrepancy of ouabain inhibition of cation transport 
and of lymphocyte proliferation is explained by time- 
dependency of ouabain binding, 6:2955 
MENDELEVIUM 259 
Spontaneous Fission 
Kinetic energy deficit in the symmetric fission of **Md (Light 
particle emission in *°*Fm fission), 6:3166 (UCRL—84408) 
MERCAPTANS 
See THIOLS 
MERCURY 
Environmental Impacts 
Status assessment of toxic chemicals: mercury. Final report 1 
Nov-31 Dec 77, 6:2854 (PB—80-146384) 
Health Hazards 
Status assessment of toxic chemicals: mercury. Final report 1 
Nov-31 Dec 77, 6:2854 (PB—80-146384) 
Pollution Sources 
Status assessment of toxic chemicals: mercury. Final report 1 
Nov-31 Dec 77, 6:2854 (PB—80-146384) 
Uses 
Status assessment of toxic chemicals: mercury. Final report 1 
Nov-31 Dec 77, 6:2854 (PB—80-146384) 
MERCURY CHLORIDES 
Toxicity 


Mechanisms of inhibition of active transport ATPases by 
mercurials, 6:3043 
MESIC ATOMS 


See also PIONIC ATOMS 
Reviews 
Exotic atoms and hypernuclei, 6:3080 
MESOATOMS 
See MESIC ATOMS 
MESONS 
Mass Spectra 
Particle order: a new fundamental concept in hadron physics, 
6:3126 
METABOLIC DISEASES 
Diagnosis 
Synthetic oligopeptide substrates: their diagnostic application 
in blood coagulation, fibrinolysis, and other pathologic 
states, 6:2943 
METABOLITES 
Biological Effects 
Effects of doxorubicin and its aglycone metabolite on calcium 
sequestration by rabbit heart, liver, and kidney mitochondria, 
6:2984 
METAL INDUSTRY 
See also MINERAL INDUSTRY 
Energy Conservation 
Environmental constraint and energy conservation in the 
Japanese iron and steel industry, 6:2830 (CONF-7903123—) 
Energy Efficiency 
Materials science and technology for more-energy-efficient 
mining, processing, and recycling, 6:2547 (CONF-7903123—) 
Pollution Control 
Environmental constraint and energy conservation in the 
Japanese iron and steel industry, 6:2830 (CONF-7903123—) 
METALS 
See also ACTINIDES 
LIQUID METALS 
REFRACTORY METALS 
SCRAP METALS 
Chemical Reactions 
Molecular and Cellular Sciences Section, 6:2930 (ORNL— 


5685) 


METHANOL 
Maritime Transport 


Distribution 

Sediment-seawater exchanges of nutrients and transition metals 

in an Alaskan fjord, 6:3055 (DOE/EV/70001—52) 
Ecological Concentration 

Air quality data for metals, 1976, from the national air 

surveillance networks. Final report, 6:2862 (PB—80-147432) 
Energy Analysis 

Ultimate energy demands of metals and materials, 6:2431 

(CONF-7903123—) 
Materials Recovery 

Materials recycling: an overview of the sixth mineral waste 

utilization symposium, 6:2546 (BM-IC—8826) 
Physical Radiation Effects 

Simultaneous formation of interstitial-and vacancy-type loops 

during irradiation, 6:2604 (DOE/ER/04861—T1) 
Sampling 

Lead and toxic metals in airborne particulates. Final report 

Apr-Nov 78, 6:2837 (PB—80-137201) 
Water Chemistry 

Sediment-seawater exchanges of nutrients and transition metals 

in an Alaskan fjord, 6:3055 (DOE/EV/70001—S2) 
METEOROLOGY 

Introduction to meteorological measurements and data 
handling for solar energy applications. Task IV- 
Development of an insolation handbook and instrument 
package, 6:2148 (DOE/ER—0084) 

Measuring Instruments 

Validation of the guidelines for portable meteorological 
instrument packages. Task IV. Development of an insolation 
handbook and instrumentation package, 6:2147 (DOE/ER— 
0083) 

METHANATION 
Catalysts 

Combined sift and methanation in a fluidized-bed reactor. 
Quarterly progress report, 1 July 1980-30 September 1980, 
6:1809 (DOE/ET/14815—16) 

Iron-induced deactivation of Raney and supported nickel 
methanation catalysts. Annual progress report, September 
15, 1978-September 15, 1980, 6:1807 (DOE/ET/12248—T1) 

Iron-induced deactivation of Raney and supported nickel 
methanation catalysts. Semi-annual progress report, 
September 15, 1978-September 15, 1980, 6:1808 
(DOE/ET/12248—T2) 

Chemical Reaction Kinetics 

Iron-induced deactivation of Raney and supported nickel 
methanation catalysts. Semi-annual progress report, 
September 15, 1978-September 15, 1980, 6:1808 
(DOE/ET/12248—T2) 

Deactivation 

Iron-induced deactivation of Raney and supported nickel 
methanation catalysts. Semi-annual progress report, 
September 15, 1978-September 15, 1980, 6:1808 
(DOE/ET/12248—T2) 

METHANE 
Biosynthesis ‘ 

Fuel gas production from solid waste. Seminar paper, 6:2134 
(PB—80-138951) 

Methane generation from cattle residue at a dirt feedlot. Final 
report, 6:2133 (DOE/ET/20039—2) 

Peat biogasification development program. Quarterly progress 
report No. 4, July 1-September 30, 1980, 6:2132 
(DOE/ET/14696—T4) 

Oxidation 
Anaerobic methane oxidation: occurrence and ecology, 6:2942 
Tritium Recovery 

Catalytic oxidation efficiencies for tritium and tritiated 
methane in a mature, industrial-scale decontamination 
system, 6:3279 (SAND—80-8046) 

METHANOL 
Maritime Transport 

A preliminary feasibility study of a tanker transportation 
system serving the northwest coast of Alaska. final report - 
executive summary (part | of 3). Final report, 6:1958 (PB— 
80-153638) 

A preliminary feasibility study of a tanker transportation 
system serving the northwest coast of Alaska. final report - 
(part 2 of 3), 6:1959 (PB—80-153646) 





METHANOL 
Maritime Transport 


A preliminary feasibility study of a tanker transportation 
system serving the northwest coast of Alaska. final report - 
appendices (part 3 of 3). Final report, 6:1960 (PB—80- 
153653) 

Oxidation 

Fuel cell applied research: electrocatalysis and materials. 
Quarterly report, July 1-September 30, 1979, 6:2485 (BNL— 
51198) 

Radiolysis 

CIDNP-detected nuclear resonance of transient radicals in 

pulse radiolysis, 6:2695 
Removal 

Volatile component recovery from sulfite evaporator 
condensate. Final report 22 Jul 74-14 May 78, 6:2911 (PB— 
80-146921) 

Synthesis 

U-GAS process for chemical manufacture, 6:1802 (CONF- 

800998— 1) 
Thermochemical Heat Storage 

Heat pump and thermal storage system for solar heating and 
cooling based on the reaction of calcium chloride and 
methanol vapor, 6:2239 

Toxicity 

Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 

Water Pollution Control 

Volatile component recovery from sulfite evaporator 
condensate. Final report 22 Jul 74-14 May 78, 6:2911 (PB— 
80-146921) 

METHYL IODIDE 
Radiolysis 
CIDNP-detected nuclear resonance of transient radicals in 
pulse radiolysis, 6:2695 
METHYL PHENOLS 
See CRESOLS 
METHYL RADICALS 
Electron Exchange 

Reversible metal-to-metal methyl transfer in eta®- 
cyclopentadienyl(triphenylphosphine)dimethylcobalt(III), 
6:2663 

METHYLENE BLUE 
Excited States 

Electron transfer in the quenching of triplet methylene blue by 

complexes of iron(II), 6:2690 
Photochemistry 

Electron transfer in the quenching of triplet methylene blue by 

complexes of iron(II), 6:2690 
METHYLMERCURY 
Toxicity 
Mechanisms of inhibition of active transport ATPases by 
mercurials, 6:3043 
MEXICO 
See also CERRO PRIETO GEOTHERMAL FIELD 
Solar Energy 

French, German, and Israeli solar activity in Mexico, 6:2199 

(UCID— 18815) 
MFTF DEVICES 
Pressure Vessels 

Vacuum analysis and design for the MFTF-B Tandem 

Magnetic Fusion Experiment, 6:3288 (UCRL—84925) 
MHD GENERATOR CFFF 
Environmental Impacts 
Investigation of Minytrema melanops mortality in Woods 
Reservoir near the CFFF, 6:2920 (DOE/ET/10815—49) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
Electric Arcs 
Electric arc radius and characteristics, 6:3289 (UCRL—85009) 
MHD POWER PLANTS 
Coal Gasification 

Coal-gasification/MHD/steam-turbine combined-cycle (GMS) 

power generation, 6:2481 (PNL—3483) 
Design 

Coal-gasification/MHD/steam-turbine combined-cycle (GMS) 

power generation, 6:2481 (PNL—3483) 
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MICE 





ppression 
Modification of the immunogenic properties of chemically 
induced tumors arising in hosts treated concomitantly with 
ultraviolet light, 6:2995 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN 
Paleontology 
Palynology and environmental interpretations of the Antrim 
Shale of central Michigan, 6:1970 (FE—2346-81) 
MICROELECTRONIC CIRCUITS 
Computer-Aided Design 
Computer assistance for electronic design at Sandia National 
Laboratories, 6:2741 (SAND—80-2418C) 
MICROEMULSION FLOODING 
Demonstration Programs 
Coalinga polymer demonstration project. Fourth annual report, 
July 1978-July 1979, 6:1940 (DOE/SAN/1556—4) 
Research Programs 
Chemicals for enhanced oil recovery. Quarterly report, 
October 1-December 31, 1980, 6:1938 (DOE/BETC/OR— 
15) 
MICROEMULSIONS 
Agglomeration 
Microemulsion systems studied by positron annihilation 
techniques, 6:1944 
MICROSOMES 
Metabolism 
Effects of coal combustion effluent on pulmonary carcinogen 
metabolism, 6:3018 (DOE/MC/11284—T3) 
MILITARY EQUIPMENT 
Heating Rate 
Evaluation of heat generation in SBR due to cyclic loading 
with application to the T-142 tank shoe pad, 6:2727 
(UCRL—84633) 
MILL TAILINGS 
See also ORE PROCESSING 
Radiation Monitoring 
Radiological survey of the inactive uranium-mill tailings at Ray 
Point, Texas, 6:2894 (ORNL—5463) 
MINE-MOUTH GENERATING PLANTS 


See COAL MINES 
FOSSIL-FUEL POWER PLANTS 


MINERAL INDUSTRY 


See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
OIL SHALE INDUSTRY 


Energy Efficiency 
Materials science and technology for more-energy-efficient 
mining, processing, and recycling, 6:2547 (CONF-7903123—) 
Recent energy-saving trends in materials processing (In 
Finland), 6:2551 (CONF-7903123—) 
MINERAL WASTES 
Fluidized-Bed Combustion 
Operational application of fluidised-bed furnaces in burning 
low-calorific and waste fuels in Czechoslovakia (Two stage 
process), 6:1855 (CONF-800428—(Vol.3)) 
Recycling 
Materials recycling: an overview of the sixth mineral waste 
utilization symposium, 6:2546 (BM-IC—8826) 
MINERALIZATION 
Temperature Effects 
Effect of temperature on mineralization by heterotrophic 
bacteria, 6:2979 
MINNESOTA 
Commercial Sector 
Minnesota guide to waste heat recovery for industrial, 
commercial and institutional organizations, 6:2565 (PB—80- 
150576) 
Energy Conservation 
Managing state energy conservation programs: the Minnesota 
experience, 6:2450 
Hospitals 
Energy use and engineering audits at state-owned facilities in 
Minnesota, 6:2491 (CONF-801076—1) 
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Industry 
Minnesota guide to waste heat recovery for industrial, 
commercial and institutional organizations, 6:2565 (PB—80- 
150576) 
Office Buildings 
Energy use and engineering audits at state-owned facilities in 
Minnesota, 6:2491 (CONF-801076—1) 
Public Buildings 
Energy use and engineering audits at state-owned facilities in 
Minnesota, 6:2491 (CONF-801076—1) 
School Buildings 
Energy use and engineering audits at state-owned facilities in 
Minnesota, 6:2491 (CONF-801076—1) 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSISSIPPI 
Demography 
Summary characterization and recommendation of study areas 
for the Gulf Interior region, 6:2068 (ONWI—18) 
Geology 
Summary characterization and recommendation of study areas 
for the Gulf Interior region, 6:2068 (ONWI—18) 
Hydrology 
Summary characterization and recommendation of study areas 
for the Gulf Interior region, 6:2068 (ONWI—18) 
Magnetic Surveys 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: Baton Rouge quadrangle, Louisiana 
and Mississippi. Final report, 6:1993 (GJBX—221(80)) 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: Mobile quadrangle of Louisiana, 
Mississippi and Alabama. Final report, 6:1994 (GJBX— 
222(80)) 

Radiometric Surveys 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: Baton Rouge quadrangle, Louisiana 
and Mississippi. Final report, 6:1993 (GJBX—221(80)) 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: Mobile quadrangle of Louisiana, 
Mississippi and Alabama. Final report, 6:1994 (GJBX— 
222(80)) 

MISSOURI 
Urban Areas 

Synoptic meteorology and air quality patterns in the St. Louis 

RAPS program. Final report, 6:2827 (PB—80-148299) 
MITOCHONDRIA 
Morphological Changes 

Effects of doxorubicin and its aglycone metabolite on calcium 
sequestration by rabbit heart, liver, and kidney mitochondria, 
6:2984 

MIXED SPECTRUM REACTORS 
Fuel Cycle 

Fast-Mixed Spectrum Reactor. Progress report for 1979, 6:2360 

(BNL—51225) 
Reactor Cores 

Fast-Mixed Spectrum Reactor. Progress report for 1979, 6:2360 

(BNL—S51225) 
Reactor Kinetics 

Fast-Mixed Spectrum Reactor. Progress report for 1979, 6:2360 
(BNL—S51225) 

Fast-Mixed Spectrum Reactor progress report. Results of the 
FMSR Benchmark calculations and an assessment of current 
fission product libraries, 6:2361 (BNL—51237) 

MIXER-SETTLERS 
Design 
Annular centrifugal contactors for solvent extraction, 6:2648 

MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (OPTICAL) 

See OPTICAL MODELS 
MOESSBAUER SPECTROMETERS 

Iron-induced deactivation of Raney and supported nickel 
methanation catalysts. Annual progress report, September 
15, 1978-September 15, 1980, 6:1807 (DOE/ET/12248—T1) 


MOLYBDENUM IONS 
Recombination 


Iron-induced deactivation of Raney and supported nickel 
methanation catalysts. Semi-annual progress report, 
September 15, 1978-September 15, 1980, 6:1808 
(DOE/ET/12248—T2) 

MOLECULAR BIOLOGY 
Research Programs 

Biology Division progress report, October 1, 1978-May 31, 
1980 (Lead abstract), 6:2998 (ORNL—5685) 

Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 

MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR STRUCTURE 
Computer Calculations 

Supercomputer requirements for theoretical chemistry, 6:3070 

(LA-UR—80-3042) 
MOLECULES 
Photoionization 
Photoionization of atoms and molecules using synchrotron 
radiation, 6:3067 (CONF-801111—19) 
MOLTEN CARBONATE FUEL CELLS 
See HIGH-TEMPERATURE FUEL CELLS 
Fuel Systems 

Hydrocarbon autothermal performing program annual report, 

6:1812 (DOE/MC/12734—T1) 
Research Programs 

Fuel cell applied research: electrocatalysis and materials. 
Quarterly report, July 1-September 30, 1979, 6:2485 (BNL— 
51198) 

MOLYBDENUM 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Sputtering 

Development of selective surfaces. Final technical progress 
report, September 11, 1978-March 31, 1980, 6:2235 
(TELIC—80-1) 

X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance “ata listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

MOLYBDENUM COMPLEXES 
Chemical Bonds 

Bonding of eta?-sulfur dioxide: structures of tricarbonyl(1,10- 
phenanthroline) (eta?-sulfur dioxide)molybdenum(0) and 
dicarbonyl(2,2'-bipyridy]l)bis(eta®-sulfur 
dioxide)molybedenum(0), 6:2658 

Chemical Reaction Kinetics 

Mechanism of metathesis and epoxidation in chromium and 

molybdenum complexes containing methyl-oxo bonds, 6:2664 
Chemical Reactions 

Characterization of reversible reactions of isocyanides with 
molybdenum dithiolate complexes, 6:2661 

Syntheses and reactions of polymer-bound molybdenum 
complexes and hydrogenolyses of an alkyny! cobalt carbonyl 
cluster (Co3(CO)pCCH2CCH2C(Hs)s; cyclopentadienyl- 
(tricarbonyl) hydridomolybdenum), 6:2654 (LBL—11698) 

Structural Chemical Analysis 

Bonding of eta?-sulfur dioxide: structures of tricarbonyl(1,10- 
phenanthroline) (eta?-sulfur dioxide)molybdenum(0) and 
dicarbonyl(2,2'-bipyridy])bis(eta?-sulfur 
dioxide)molybedenum(0), 6:2658 

MOLYBDENUM IONS 
Photoionization 

Photoionisation cross sections and radiative recombination rate 

coefficients for molybdenum ions, 6:3078 
Recombination 

Photoionisation cross sections and radiative recombination rate 

coefficients for molybdenum ions, 6:3078 





MOLYBDENUM OXIDES 
Recombination 


MOLYBDENUM OXIDES 
Catalytic Effects 

Catalyst for hydrotreating carbonaceous liquids (Patent 

application), 6:1850 
MOLYBDENUM SULFIDES 
Catalytic Effects 

Zinc chloride-catalyzed reactions of oxygen- and sulfur- 
containing compounds which model structures in coal, 
6:2673 (LBL—11026) 

Magnetic Properties 

Low temperature magnetic and resistive behavior of the 
(Eu/sub 1-x/Sn/sub x/)/sub y/Mo¢Ss system, 6:2653 (LA- 
UR—80-2827) 

MONAZITES 
Valence 

Valence states of actinides in synthetic monazites (For possible 
storage of high-level nuclear wastes), 6:2652 (CONF- 
801124—22(Draft)) 

MONTANA 
Geochemical Surveys 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Hydroelectric Power 

Clark Fork-Pend Oreille River Basin, Montana, Idaho, and 
Washington: water resources appraisal for hydroelectric 
licensing. Appraisal report, 6:2140 (FERC—0062) 

MONTE CARLO METHOD 

Interpretation of conditional Monte Carlo as a form of 

importance sampling, 6:3189 
MONTMORILLONITE 
Sorptive Properties 

Cesium migration through solid cores of magenta dolomite, 
6:2085 (SAND- *9-1335C) 

Composite backfill m. ierials for radioactive waste isolation by 
deep burial in salt, 6:2087 (SAND—80-1377C) 

MOTION DETECTION SYSTEMS 
Recording Systems 
Mass memory formatter subsystem of the adaptive intrusion 
data system, 6:2114 (SAND—79-1703) 
MULE DEER 
See DEER 
MULTIPERIPHERAL MODEL 
Multiperipheral ring dynamics and a definition of the complete 
twisted Reggeon loop, 6:3139 
Multiple Production 
Pion-nuclei interactions at 200 GeV, 6:3103 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
Anaerobic Digestion 

Anaerobic biological treatment of liquid wastes from pyrolysis 
processes. Final report, 6:2578 (COO—4455-3) 

Fuel gas production from solid waste. Seminar paper, 6:2134 
(PB—80-138951) 

Fluidized-Bed Combustion 

Fluidized bed combustion. volume 3. 1978-March, 1980 
(citations from the NTIS data base). Report for 1978-Mar 80, 
6:1931 (PB—80-806433) 

Fluidized bed combustion. volume 2. 1977-March, 1980 
(citations from the Engineering Index data base). Report for 
1977-mar 80, 6:1932 (PB—80-806441) 


ERA Vol. 6, No. 2 / 120S 


Fluidized bed combustion (citations from the American 
Petroleum Institute data base). Report for 1964-Jan 79, 
6:1933 (PB—80-806862) 

Recycling 

Materials recycling: an overview of the sixth mineral waste 

utilization symposium, 6:2546 (BM-IC—8826) 
MUON DETECTION 
Shower Counters 

Sampling calorimeters in high energy physics, 6:2785 (BNL— 

28380) 
Spectrometers 
Superconducting magnet system for a 750 GeV muon 
spectrometer, 6:2787 (LA-UR—80-3025) 
MUON NEUTRINOS 
Mass 
New high-accuracy measurement of the pionic mass, 6:3094 
MUON REACTIONS 
Deep inelastic muon scattering at 270 GeV (u* on Fe), 6:3106 
MUON-NUCLEON INTERACTIONS 
Deep Inelastic Scattering 
Deep inelastic muon scattering at 270 GeV (u* on Fe), 6:3106 
Scale Invariance 
Deep inelastic muon scattering at 270 GeV (u* on Fe), 6:3106 
Structure Functions 
Deep inelastic muon scattering at 270 GeV (u* on Fe), 6:3106 
MUONS 
See also MUONS PLUS 
Particle Production 
Search for leptons produced in association with prompt muons 
(n + Be at 300 GeV/c), 6:3112 
MUONS PLUS 
Radiative Decay 
Search for u* — e* y, 6:3098 
MUSCULAMINE 
See SPERMINE 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUTAGEN SCREENING 
Biological Indicators 

Cellular and Comparative Mutagenesis Section, 6:2999 

(ORNL—5685) 
MUTAGENESIS 
Molecular Biology 

Cellular and Comparative Mutagenesis Section, 6:2999 

(ORNL—5685) 
Research Programs 

Biology Division progress report, October 1, 1978-May 31, 
1980 (Lead abstract), 6:2998 (ORNL—5685) 

Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 

Mammalian Genetics and Teratology Section, 6:3000 
(ORNL—5685) 

MUTAGENS 
Bioassay 

Cellular and Comparative Mutagenesis Section, 6:2999 

(ORNL—5685) 
Chemical Reactions 

Molecular and Cellular Sciences Section, 6:2930 (ORNL— 

5685) 
Molecular Structure 

Cellular and Comparative Mutagenesis Section, 6:2999 

(ORNL—5685) 
MUTATION FREQUENCY 
Dose-Response Relationships 
Mammalian Genetics and Teratology Section, 6:3000 
(ORNL—5685) 
MX DEVICES 
See MFTF DEVICES 
MYELOID LEUKEMIA 
Pathogenesis 

Association of IgA mul:iple myeloma with pre-existing disease, 

6:2986 
MYOCARDIAL INFARCTION 
Diagnosis 

Nuclear medicine technology. Progress report, quarter ending 

March 31, 1980, 6:2977 (ORNL/TM—7411) 
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MYOCARDIUM 
Positron Computed Tomography 
Nuclear medicine technology. Progress report, quarter ending 
March 31, 1980, 6:2977 (ORNL/TM—7411) 
Scintiscanning 
Nuclear medicine technology. Progress report, quarter ending 
March 31, 1980, 6:2977 (ORNL/TM—7411) 


NAPHTHOLS 
Chemical Reactions 
Zinc chloride-catalyzed reactions of oxygen- and sulfur- 
containing compounds which model structures in coal, 
6:2673 (LBL—11026) 
NAPHTHOLS-ALPHA 
See NAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NATIONAL ENERGY ACT 
Economic Impact 
Impact of the National Energy Act on utilities and industries 
due to the conversion to coal, 6:2921 
Impacts of Public Utility Regulatory Policies Act on utilities, 
6:2477 
Implementation 
Finance and tax consideration regarding implementation of the 
coal conversion provisions of the National Energy Act, 
6:2478 
Impacts of Public Utility Regulatory Policies Act on utilities, 
6:2477 
Implementation consideration in the Department of Energy, 
6:2457 
Meetings 
Impact of the National Energy Act on utilities and industries 
due to the conversion to coal, 6:2921 
NATIONAL GOVERNMENT 
Regulations 
Interactions between government regulations, standards, and 
engineering practice, 6:2702 (CONF-801073—1) 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL GAS 
Chemical Composition 
Analyses of natural gases, 1978. Information circular 1979, 
6:1969 (PB—80- 142300) 
Energy Source Development 
Unconventional sources of natural gas: laws, regulations, and 
development, 6:2462 
Enhanced Recovery 
Western gas sands project status report, August 1-31, 1980, 
6:1968 (DOE/BC/10003—15) 
Gas Analysis 
Analyses of natural gases, 1978. Information circular 1979, 
6:1969 (PB—80- 142300) 
Regulations 
Unconventional sources of natural gas: laws, regulations, and 
development, 6:2462 
NATURAL GAS DEPOSITS 
Exploration 
Interpretation of seismic cross sections in the valley and ridge 
of eastern Tennessee, 6:1937 
Pressure Gradients 
Multiple-well testing in low permeability gas sands, 6:1966 
(DOE/BETC/RI—80/8) 
NATURAL GAS INDUSTRY 
Coordinated Research Programs 
Multilaterial and bilateral cooperation in energy research and 
development between CMEA countries, 6:2435 (CONF- 
7903123—) 
NATURAL GAS WELLS 
See also PROPPING AGENTS 


NEUTRAL BEAM SOURCES 
Technology Assessment 


Blowouts 
Methods for determining vented volumes during gas well 
blowouts, 6:1967 (DOE/BETC/2215—1) 
Hydraulic Fracturing 
Some results from continuum mechanics analyses of the 
hydraulic fracturing process, 6:1936 
Well Stimulation 
Nonlinear filtering in oil/gas reservoir simulation: filter design, 
6:1942 (PNL—3553) 
NAVIGATIONAL INSTRUMENTS 
Design 
Single gimbal/strapdown inertial navigation system for use on 
spin stabilized flight test vehicles, 6:2725 (SAND—80-2479C) 
Performance 
Single gimbal/strapdown inertial navigation system for use on 
spin stabilized flight test vehicles, 6:2725 (SAND—80-2479C) 
NEBRASKA 
Geochemical Surveys 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 
Insolation 
Annual available radiation for fixed and tracking collectors, 
6:2150 
NEON 
Pion Reactions 
Inclusive study of 200 GeV/c pi-neon interactions, 6:3088 
(DOE/ER/03065—T1) 
NEOPLASMS 


See also CARCINOMAS 
SARCOMAS 


Diagnosis 
Nuclear medicine technology. Progress report, quarter ending 
March 31, 1980, 6:2977 (ORNL/TM—7411) 
Oncology overviews: cancer diagnosis and therapy series, 
6:2978 (PB—80-922800) 
Therapy 
Oncology overviews: cancer diagnosis and therapy series, 
6:2978 (PB—80-922800) 
NEPTUNIUM 
Alpha Spectroscopy 
Determination of gross alpha, plutonium, neptunium, and/or 
uranium by gross alpha counting on barium sulfate, 6:2645 
NERVE CELLS 
Biological Functions 
Tests of the protein-synthesis hypothesis of formation of long- 
term memory, 6:2924 (LBL—11559) 
NERVOUS SYSTEM DISEASES 
Diagnosis 
Synthetic oligopeptide substrates: their diagnostic application 
in blood coagulation, fibrinolysis, and other pathologic 
states, 6:2943 
Enzyme Activity 
Synthetic oligopeptide substrates: their diagnostic application 
in blood coagulation, fibrinolysis, and other pathologic 
states, 6:2943 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURIDINE 
See SPERMINE 
NEURONS 
See NERVE CELLS 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
Electric Arcs 
Electric arc radius and characteristics, 6:3289 (UCRL—85009) 
Neutron Transport 
Nucleonic analysis of a preliminary design for the ETF 
neutral-beam-injector duct shielding, 6:3262 (LA-UR—80- 
2926) 
Research Programs 
BNL development of H~/D~ sources for fusion reactor neutral 
beam lines, 6:3231 (BNL—28433) 
Progress in the development of high current, steady state 
H~/D~ sources at BNL, 6:3229 (BNL—28394) 
Technology Assessment 
Advanced neutral-beam technology, 6:3267 (LBL—11432) 





NEUTRAL BEAM SOURCES 
Technology Assessment 


NEUTRETTOS 
See MUON NEUTRINOS 
NEUTRINO-DEUTERON INTERACTIONS 
Charged-Current Interactions 
Charmed-baryon production in high-energy neutrino-deuterium 
interactions, 6:3095 
Inclusive Interactions 
Charmed-baryon production in high-energy neutrino-deuterium 
interactions, 6:3095 
NEUTRON DETECTION 
Neutron Dosimetry 
Mulii-technique characterization of neutron fields from 
moderated *?Cf and 7°*PuBe sources, 6:2795 
NEUTRON DOSIMETRY 
Low-neutron-fluence fusion-blanket dosimetry experiment, 
6:3237 (CONF-801011—45) 
Backscattering 
Neutron skyshine at energies = 400 MeV, 6:3191 (CONF- 
801107—36) 
Skyshine at neutron energies = 400 MeV, 6:3182 
(ORNL/TM—7512) 
Calibration 
Multi-technique characterization of neutron fields from 
moderated *°*Cf and 7°*PuBe sources, 6:2795 
Neutron Importance Function 
Skyshine at neutron energies = 400 MeV, 6:3182 
(ORNL/TM—7512) 
NEUTRON REACTIONS 
Applications of approximate isospin conservation in R-matrix 
analyses, 6:3169 
Capture 
Cross sections of the major transactinium isotopes in the 
resonance region, 6:3163 
Evaluation of neutron and gamma-ray-production cross 
sections for natural iron (ENDF/B-V MAT 1326) (100 eV 
to 2.2 MeV), 6:3155 (ORNL/TM—7523) 
Resonance neutron capture in **Fe (2.5 to 200 keV), 6:3154 
Resonance neutron cpature in **Cr, 6:3156 
Compound-Nucleus Reactions 
Evaluation of neutron and gamma-ray-production cross 
sections for natural iron (ENDF/B-V MAT 1326) (100 eV 
to 2.2 MeV), 6:3155 (ORNL/TM—7523) 
Cross Sections 
Methods used in evaluating data for the interaction of neutrons 
with light elements (A < 19), 6:3143 (LA-UR—80-2840) 
Elastic Scattering 
Elastic and inelastic scattering of fast neutrons from the even 
isotopes of tungsten (1.5 to 3.0 MeV), 6:3159 
Evaluation of neutron and gamma-ray-production cross 
sections for natural iron (ENDF/B-V MAT 1326) (100 eV 
to 2.2 MeV), 6:3155 (ORNL/TM—7523) 
Inelastic Scattering 
Elastic and inelastic scattering of fast neutrons from the even 
isotopes of tungsten (1.5 to 3.0 MeV), 6:3159 
Evaluation of neutron and gamma-ray-production cross 
sections for natural iron (ENDF/B-V MAT 1326) (100 eV 
to 2.2 MeV), 6:3155 (ORNL/TM—7523) 
Particle Production 
Search for leptons produced in association with prompt muons 
(n + Be at 300 GeV/c), 6:3112 
Total Cross Sections 
Evaluation of neutron and gamma-ray-production cross 
sections for natural iron (ENDF/B-V MAT 1326) (100 eV 
to 2.2 MeV), 6:3155 (ORNL/TM—7523) 
Neutron-nucleus optical potential for the actinide region (10 
keV to 1 MeV), 6:3164 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
Control Systems 
Automatic pneumatic source-control system for positioning 
gamma and neutron calibration sources, 6:2799 (UCRL— 
84460) 
NEUTRON TRANSPORT 
Measuring Methods 
Use of a small accelerator as a source of 14-MeV neutrons for 
shielding studies, 6:3192 (CONF-801111—18) 
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NEUTRON TRANSPORT THEORY 
Comparison of calculational methods for EBT reactor 
nucleonics, 6:3264 (LA-UR—80-2928) 
Calculation Methods 
Two types of homogenization, 6:3188 
Monte Carlo Method 
Interpretation of conditional Monte Carlo as a form of 
importance sampling, 6:3189 
Spherical Configuration 
New developments in differencing the spherical geometry 
neutron transport equation, 6:3180 (LA-UR—80-2605) 
NEUTRONS 
See also FAST NEUTRONS 
FISSION NEUTRONS 
Particle Production 
@ 7 scattering by pole extrapolation methods, 6:3100 
Shielding 
Status of multigroup sensitivity profiles and covariance 
matrices available from the radiation shielding information 
center, 6:3179 (CONF-8010113—1) 
NEVADA 
Geothermal Exploration 
Assessment of the geothermal resources of Carson-Eagle 
valleys and Big Smoky Valley, Nevada. First annual report, 
May 1, 1979-May 30, 1980, 6:2245 (DOE/NV/10039—2) 
Hydroelectric Power 
Sevier Lake Basin, Utah and Nevada: water resources appraisal 
for hydroelectric licensing. Appraisal report, 6:2138 
(DOE/TIC—11278) 
NEVADA TEST SITE 
Underground Explosions 
Seismograms of explosions at Regional Distances in the 
Western U.S.: observations and reflectivity method 
modeling, 6:3052 (LA-UR—80-3012) 
NEW JERSEY 
Air Quality 
Lead and toxic metals in airborne particulates. Final report 
Apr-Nov 78, 6:2837 (PB—80-137201) 
NEW MEXICO 
Geochemical Surveys 
Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 
Insolation 
Annual available radiation for fixed and tracking collectors, 
6:2150 
Magnetic Surveys 
Aerial radiometric and magnetic survey: Hobbs National 
Topographic Map, New Mexico/Texas. Final report, 6:1998 
(GJBX—228(80)) 
Radioactive Waste Storage 
Borehole plugging test activities in southeastern New Mexico, 
6:2095 (SAND—80-2462C) 
Radiometric Surveys 
Aerial radiometric and magnetic survey: Hobbs National 
Topographic Map, New Mexico/Texas. Final report, 6:1998 
(GJBX—228(80)) 
Seismicity 
Seismicity on the area of the Waste Isolation Pilot Plant 
(WIPP), 6:2096 (SAND—80-7096) 
Uranium Deposits 
Uranium mineralization in fluorine-enriched volcanic rocks, 
6:1981 (GJBX—225(80)) 
NEW YORK 
See also NEW YORK CITY 
Transportation Systems 
Evaluation of the state implementation plan revision submitted 
by New York State in fulfillment of the Mo /nihan-Holtzman 
Amendment. Final report, 6:2535 (PB—80-150279) 
NEW YORK BIGHT 
Oil Spills 
A climatological oil spill planning guide. number 1. the New 
York Bight, 6:1957 (PB—80-157613) 
NEW YORK CITY 
Office Buildings 
Energy conservation in existing office buildings, 6:2506 
(DOE/TIC—11296) 
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NICKEL 
Catalytic Effects 

Zinc chloride-catalyzed reactions of oxygen- and sulfur- 
containing compounds which model structures in coal, 
6:2673 (LBL—11026) 

Crystal Structure 

Crystal structure of platinum and nickel foils as a function of 

substrate temperature during deposition, 6:2623 
Decontamination 

Investigation of a basic electrolyte for decontamination, 6:2698 

(RFP—3101) 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Magnetic Suscep‘ ‘bility 

Temperature dependent dynamic susceptibility calculations for 

itinerant ferromagnets, 6:3176 (CONF-801134—7(Draft)) 
Magnetism 

Hydrogen in V, Nb, and Ta; magnetism in Fe, Co, and Ni, 

6:3194 (MLM—2781(OP)) 
Neutron Diffraction 

Temperature dependent dynamic susceptibility calculations for 

itinerant ferromagnets, 6:3176 (CONF-801134—7(Draft)) 
Spin Waves 

Temperature dependent dynamic susceptibility calculations for 

itinerant ferromagnets, 6:3176 (CONF-801134—7(Draft)) 
Strains 

Measured and predicted temperatures and strains in stationary 

GTA welds, 6:2614 (UCRL—84552) 
Vapor Deposited Coatings 

Crystal structure of platinum and nickel foils as a function of 

substrate temperature during deposition, 6:2623 
Weldability 

Measured and predicted temperatures and strains in stationary 

GTA welds, 6:2614 (UCRL—84552) 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 


Quadrangle, New Mexico, including concentrations of forty- 


two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 


reconnaissance data release for the Cody NTMS quadrangle, 


Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 


reconnaissance data listing release for the Three Forks Basin, 


Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 
NICKEL 58 TARGET 
Pion Plus Reactions 
Observation of isobaric analog states in pion single—charge- 
exchange reactions, 6:3148 
NICKEL 60 TARGET 
Fluorine 19 Reactiuns 
J-dependence of the ('°F,'®O) reaction, 6:3153 


NIOBIUM BASE ALLOYS 
Fabrication 


NICKEL COMPLEXES 
Chemical Reactions 

Coordination chemistry of bis(5-camphorquinone 
dioximato)nickel(II) and -palladium(II). Reactions and 
structural studies of some M3Ags; cluster complexes of 
camphorquinone dioxime, 6:2659 

Structural Chemical Analysis 

Coordination chemistry of bis(5-camphorquinone 
dioximato)nickel(I]) and -palladium(II). Reactions and 
structural studies of some M3Ags cluster complexes of 
camphorquinone dioxime, 6:2659 

NICKEL OXIDES 
Catalytic Effects 

Catalyst for hydrotreating carbonaceous liquids (Patent 

application), 6:1850 
NICKEL SULFIDES 
Catalytic Effects 

Zinc chloride-catalyzed reactions of oxygen- and sulfur- 
containing compounds which model structures in coal, 
6:2673 (LBL—11026) 

NICKEL-CHROMIUM STEELS 

(Steels containing Ni and Cr; the Cr content is usually 0.5 to 

2.0%, the Ni content is higher.) 
Microstructure 

Metallurgical analysis of rim cracking in an |p steam turbine 

disc, 6:2355 (EPRI-NP—1532) 
NIOBIUM 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Environmental Impacts 

Fusion fuel cycle: material requirements and potential effluents, 

6:3271 (PNL—3182) 
Heat Transfer 

Some experiments on liquid helium heat transfer: 
characteristics affecting stability of superconducting magnet 
operation, 6:3082 (LA-UR—80-3026) 

X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

NIOBIUM BASE ALLOYS 
Fabrication 

A15 superconductors through direct solid-state precipitation: 

V3;Ga and NbsAl, 6:3197 (LBL—11021) 





Superconductivity 


Superconductivity 
A15 superconductors through direct solid-state precipitation: 
V3Ga and NbsAl, 6:3197 (LBL—11021) 
NIOBIUM HYDRIDES 
Jahn-Teller Effect 
Hydrogen in V, Nb, and Ta; magnetism in Fe, Co, and Ni, 
6:3194 (MLM—2781(OP)) 
NITRIC OXIDE 
Chemical Reactions 
No formation and reduction in fluidized bed combustion of 
coal, 6:1902 (CONF-800428—(Vol.3)) 
Research and development of NO/sub x/ emission abatement 
in a fluidized bed coal combuster in Japan, 6:1904 (CONF- 
800428—(Vol.3)) 


No formation and reduction in fluidized bed combustion of 
coal, 6:1902 (CONF-800428—(Vol.3)) 
Synthesis 
No formation and reduction in fluidized bed combustion of 
coal, 6:1902 (CONF-800428—(Vol.3)) 
NITRILES 
See also ACRYLONITRILE 
Toxicity 
Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 
NITRITES 
See NITROUS ACID 
NITROGEN 
Absorption Spectroscopy 
Low-power inductively coupled nitrogen plasma discharge for 
spectrochemical analysis, 6:2646 
Chemical Reactions 
No formation and reduction in fluidized bed combustion of 
coal, 6:1902 (CONF-800428—(Vol.3)) 
Removal 
Catalyst for hydrotreating carbonaceous liquids (Patent 
application), 6:1850 
NITROGEN 15 
Isotope Effects 
pH dependence of '*N NMR shifts and coupling constants in 
aqueous imidazole and 1-methylimidazole. Comments on 
estimation of tautomeric equilibrium constants for aqueous 
histidine, 6:2675 
NITROGEN 15 TARGET 
Proton Reactions 
Polarization effects in light nuclei, 6:3140 (LBL—11545) 
NITROGEN CYCLE 
Dynamic Function Studies 
Application of a model of the decomposition of soil organic 
matter, 6:2888 
NITROGEN DIOXIDE 
Monitoring 
Statistical analysis of the Los Angeles catalyst study data, 
6:2845 (PB—80-144439) 
NITROGEN IONS 
Ton-Molecule Collisions 
Ion-molecule interactions in crossed-beams (N* -H2; F* -H; 
CO,* -D2), 6:3071 (LBL—11208) 
NITROGEN OXIDES 


See also NITRIC OXIDE 
NITROGEN DIOXIDE 


Air Pollution Abatement 
NO/sub x/ control through staged combustion in fluidized-bed 
combustion systems, 6:1903 (CONF-800428—(Vol.3)) 
Research and development of NO/sub x/ emission abatement 
in a fluidized bed coal combuster in Japan, 6:1904 (CONF- 
800428—(Vol.3)) 
Air Pollution Control 
Design criteria for stationary source catalytic combustion 
systems. Final report Jun 75-Aug 78, 6:2305 (PB—80-147317) 
Guidance for lowest achievable emission rates from 18 major 
stationary sources of particulate, nitrogen oxides, sulfur 
dioxide, or volatile organic compounds, 6:2842 (PB—80- 
140262) 
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Environmental Transport 
Ozone and precursor transport into an urban area - evaluation 
of measurement approaches. Final report, 6:2870 (PB—80- 
153927) 
Monitoring 
Cross-country urban and rural measurements of NOx and SO2. 
Final report, 6:2838 (PB—80-137227) 
Statistical analysis of the Los Angeles catalyst study data, 
6:2845 (PB—80-144439) 
Stationary Pollutant Sources 
Guidance for lowest achievable emission rates from 18 major 
stationary sources of particulate, nitrogen oxides, sulfur 
dioxide, or volatile organic compounds, 6:2842 (PB—80- 
140262) 
NITROSO COMPOUNDS 
Dose-Response Relationships 
Oncogenic transformation in epithelial cell lines derived from 
tracheal explants exposed in vitro to N-methyl-N’-nitro-N- 
nitrosoguanidine, 6:3038 
Mutagenesis 
Mammalian Genetics and Teratology Section, 6:3000 
(ORNL—5685) 
NITROUS ACID 
Mutagenesis 
Effects of spermine on the detection of induced forward 
mutation at the CAN] locus in yeast: evidence for selection 
against canavanine-resistant mutants, 6:2970 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NMR LOGGING 
See NUCLEAR MAGNETIC LOGGING 
NOISE POLLUTION 
Pollution Abatement 
Noise-abatement method for explosives testing, 6:3045 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOSE 
Biological Effects 
Chronic inhalation of cigarette smoke by F344 rats, 6:3036 
NOVA FACILITY 
Planning 
Nova: the laser fusion breakeven experiment, 6:3282 (UCRL— 
83478) 
NOVAE 
Hydrodynamic Model 
Hydrodynamic studies of the nova outburst, 6:3061 (LA-UR— 
80-2898) 
NOZZLES 
See also JET DRILLS 
Design 
Method of fabricating nozzle blades for lasers (Patent), 6:2736 
NPR REACTOR 
See N-REACTOR 
N-REACTOR 
Loss of Coolant 
Transient fuel failure analysis for LOCA without ECCS or 
GSCS cooling, 6:2398 (UNI—1249) 
Spent Fuel Storage 
Shipping and storage of encapsulated N reactor irradiated fuel 
elements, 6:2049 (UNI—1546) 
NSLS 
Beam Dynamics 
Estimate of the coupling impedance for the storage rings of the 
NSLS, 6:2762 (BNL—S51236) 
Free Electron Lasers 
Touschek lifetime for the NSLS free electron laser experiment, 
6:2783 (BNL—51236) 
NUCLEAR CHEMISTRY 
Research Programs 
Nuclear chemistry research and spectroscopy with radioactive 
sources. Sixteenth annual progress report, 6:2697 (ORO— 
3346-242) 
NUCLEAR DATA COLLECTIONS 
Evaluated files of nuclear cross-sections for fusion reactor 
calculations, 6:3201 (IAEA-TECDOC—223) 
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NUCLEAR EMULSIONS 
Charged-Particle Transport 

Optical model analysis of inelastic interactions of 10 GeV 

protons with complex nuclei, 6:3190 
Proton Reactions 

Optical model analysis of inelastic interactions of 10 GeV 

protons with complex nuclei, 6:3190 
NUCLEAR EXPLOSION DETECTION 
Bibliographies 

Seismic detection: nuclear events. Volume 4. March, 1978- 
February, 1980 (citations from the NTIS Data Base). Report 
for Mar 78-Feb 80, 6:2825 (PB—80-806359) 

Seismic Detection 

Seismic detection: nuclear events. Volume 4. March, 1978- 
February, 1980 (citations from the NTIS Data Base). Report 
for Mar 78-Feb 80, 6:2825 (PB—80-806359) 

NUCLEAR EXPLOSIONS 
See also RIO BLANCO EVENT 
Blast Effects 

Continental atomic tests ‘Operation Plumbbob’ summer 1957, 
6:2823 (AD-A—080273) 

Exercise Desert Rock VI. Operation Order Number 5, 6:2808 
(AD-A—080228) 

Exercise Desert Rock VI. Operation Order Number 1, 6:2809 
(AD-A—080229) 

Exercise Desert Rock. VI. Operation Order Number 3, 6:2810 
(AD-A—080230) 

Exercise Desert Rock VI. Operation Order Number 6, 6:2811 
(AD-A—080231) 

Exercise Desert Rock VI. Operation Oder Number 7, 6:2812 
(AD-A—080232) 

Exercise Desert Rock VI. Operation Order Number 8, 6:2813 
(AD-A—080233) 

Exercise Desert Rock VI. Operation Order Number 9, 6:2814 
(AD-A—080234) 

Exercise Desert Rock VI. Armored Task Force. Report of 
Test. Parts 1 through 3. Final report, 6:2815 (AD-A— 
080235) 

Exercise Desert Rock VII and VIII. After action reports. 
Operation Plumbbob. Army, Camp Desert Rock, 6:2816 
(AD-A—080236) 

Exercise Desert Rock VI. Armored task force, detailed plan of 
test. Parts 1 through 7, 6:2817 (AD-A—080237) 

Exercise Desert Rock VII and VIII, Operation Order Number 
10. Army, Camp Desert Rock, Nevada, 6:2818 (AD-A— 
080252) 

Exercise Desert Rock VII, Movement Order Number 1 thru 3. 
Army, Camp Desert Rock, Nevada, 6:2819 (AD-A—080255) 

Exercise Desert Rock letter orders. Ariny, Camp Desert Rock, 
Nevada, 6:2820 (AD-A—080256) 

Exercise Desert Rock, staff memorandums. Army, Camp 
Desert Rock, Nevada, 6:2821 (AD-A—080257) 

Exercise Desert Rock, General Orders 2 thru 16, Army, Camp 
Desert Rock, Nevada, 6:2822 (AD-A—080258) 

Safety 

Continental atomic tests ‘Operation Plumbbob’ summer 1957, 

6:2823 (AD-A—080273) 
Testing 

Exercise Desert Rock VI. Operation Order Number 1, 6:2809 

(AD-A—080229) 
NUCLEAR EXPLOSIVES 

Exercise Desert Rock VI. Operation Order Number 1, 6:2809 

(AD-A—080229) 
Testing 

Continental atomic tests ‘Operation Plumbbob’ summer 1957, 
6:2823 (AD-A—080273) 

Exercise Desert Rock VI. Operation Order Number 5, 6:2808 
(AD-A—080228) 

Exercise Desert Rock. VI. Operation Order Number 3, 6:2810 
(AD-A—080230) 

Exercise Desert Rock VI. Operation Order Number 6, 6:2811 
(AD-A—080231) 

Exercise Desert Rock VI. Operation Oder Number 7, 6:2812 
(AD-A—080232) 

Exercise Desert Rock VI. Operation Order Number 8, 6:2813 
(AD-A—080233) 


NUCLEAR POWER PLANTS 
Physical Protection 


Exercise Desert Rock VI. Operation Order Number 9, 6:2814 
(AD-A—080234) 

Exercise Desert Rock VI. Armored Task Force. Report of 
Test. Parts 1 through 3. Final report, 6:2815 (AD-A— 
080235) 

Exercise Desert Rock VII and VIII. After action reports. 
Operation Plumbbob. Army, Camp Desert Rock, 6:2816 
(AD-A—080236) 

Exercise Desert Rock VI. Armored task force, detailed plan of 
test. Parts 1 through 7, 6:2817 (AD-A—080237) 

Exercise Desert Rock VII and VIII, Operation Order Number 
10. Army, Camp Desert Rock, Nevada, 6:2818 (AD-A— 
080252) 

Exercise Desert Rock VII, Movement Order Number | thru 3. 
Army, Camp Desert Rock, Nevada, 6:2819 (AD-A—080255) 

Exercise Desert Rock letter orders. Army, Camp Desert Rock, 
Nevada, 6:2820 (AD-A—080256) 

Exercise Desert Rock, staff memorandums. Army, Camp 
Desert Rock, Nevada, 6:2821 (AD-A—080257) 

Exercise Desert Rock, General Orders 2 thru 16, Army, Camp 
Desert Rock, Nevada, 6:2822 (AD-A—080258) 

NUCLEAR FACILITIES 


See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 


Nuclear Materials Diversion 
Proceedings, annual meeting--Institute of Nuclear Materials 
Management, 20th, 1979, 6:2115 
Personnel 
Proceedings, annual meeting--Institute of Nuclear Materials 
Management, 20th, 1979, 6:2115 
Safeguards 
Proceedings, annual meeting--Institute of Nuclear Materials 
Management, 20th, 1979, 6:2115 
NUCLEAR INDUSTRY 
Radiation Protection 
Technical information program summary: radiation protection 
- issues, terms, definitions, 6:2996 (HEDL-SA—1978) 
NUCLEAR MAGNETIC LOGGING 
Remote inverse geometry NMR, 6:2802 (LA-UR—80-3085) 
NUCLEAR MAGNETIC RESONANCE 
Remote inverse geometry NMR, 6:2802 (LA-UR—80-3085) 
NUCLEAR MATERIALS MANAGEMENT 
Limit of error - who needs it, 6:2113 (RFP—3078) 
Data Acquisition 
Nuclear material shipment study, 6:2045 (SAND—80-0895C) 
Meetings 
Proceedings, annual meeting--Institute of Nuclear Materials 
Management, 20th, 1979, 6:2115 
NUCLEAR MATTER 
Equations of State 
Current topics in relativistic nuclear collisions, 6:3168 (LBL— 
11556) 
Hydrodynamics 
Current topics in relativistic nuclear collisions, 6:3168 (LBL— 
11556) 
NUCLEAR POWER 
Public Opinion 
Public attitudes toward risk tradeoffs in energy policy choices. 
Final report, 6:2416 (PNL—3402) 
NUCLEAR POWER PLANTS 
Activity Levels 
Ambient radiation levels in the vicinity of the Calvert Cliffs 
nuclear power plant as determined by thermoluminescence 
dosimetry. Report for Apr 76-Mar 78, 6:2895 (PB—80- 
149057) 
Economic Analysis 
Comparison of recent estimates of future coal and nuclear 
power plant generating costs, 6:2470 (K/OP—273) 
Intake Structures 
Two applications of hydroacoustic techniques to the study of 
fish behavior around coastal power generating stations, 
6:2918 (PB—80-143860) 
Physical Protection 
Physical protection of power reactors, 6:2401 





NUCLEAR POWER PLANTS 
Radioactive Waste Processing 


Radioactive Waste Processing 

Commercial cyclone incinerator demonstration program. April- 

September 1980, 6:2067 (MLM—2778) 
Thermal Effluents 

Calvert cliffs acoustic finfish surveys, 1977. Final report, 
6:3013 (PB—80-154800) 

Thermal pollution. Control techniques and general studies 
(citations from the NTIS Data Base). Report for 1964-feb 80, 
6:2308 (PB—80-806482) 

NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 
Research 
Nuclear structure studies with medium energy probes 
(Northwestern Univ.), 6:3087 (DOE/ER/02706—6) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Blast Effects 

Electric power emergency handbook, 6:2469 

(DOE/RG/10327—01) 
Physical Radiation Effects 

Electric power emergency handbook, 6:2469 

(DOE/RG/10327—01) 
NUCLEASES 
Enzyme Activity 
Apurinic/apyrimidinic endonucleases in repair of pyrimidine 
dimers and other lesions in DNA, 6:2935 
NUCLEI (CELLS) 
See CELL NUCLEI 
NUCLEIC ACIDS 
See also DNA 
RNA 
Chemical Reactions 
Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 
NUCLEON-HYPERON INTERACTIONS 
Elastic Scattering 
Lambda-proton elastic scattering at Fermilab, 6:3111 
NUCLEONS 


See also NEUTRONS 
PROTONS 


Semileptonic Decay 
Effective Hamiltonian for nucleon decay, 6:3121 
NUTRIENTS 
Distribution 
Sediment-seawater exchanges of nutrients and transition metals 
in an Alaskan fjord, 6:3055 (DOE/EV/70001—52) 
Environmental Transport 
Zooplankton fecal pellets in aquatic ecosystems, 6:2901 
Recycling 
Zooplankton fecal pellets in aquatic ecosystems, 6:2901 
Water Chemistry 
Sediment-seawater exchanges of nutrients and transition metals 
in an Alaskan fjord, 6:3055 (DOE/EV/70001—S52) 


Oo 


OAK RIDGE 
Air Pollution 
Environmental monitoring report: United States Department of 
Energy, Oak Ridge Facilities for calendar year 1979, 6:2872 
(Y/UB—13) 
Radiation Monitoring 
Environmental monitoring report: United States Department of 
Energy, Oak Ridge Facilities for calendar year 1979, 6:2872 
(Y/UB—13) 
Water Pollution 
Environmental monitoring report: United States Department of 
Energy, Oak Ridge Facilities for calendar year 1979, 6:2872 
(Y/UB—13) 
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OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
OBESITY 
See METABOLIC DISEASES 
OCCUPATIONAL SAFETY 
Manuals 
SRL process hazards review manual, 6:3047 (DPST—80-401) 
OCEAN THERMAL ENERGY CONVERSION 
Ocean thermal energy conversion gas desorption studies. 
Volume 1. Design of experiments (Open-cycle power 
systems), 6:2202 (ORNL/TM—7438/V 1) 
OCEAN THERMAL POWER PLANTS 
Feasibility Studies 
Southeast Regional Assessment Study: an assessment of the 
opportunities of solar electric power generation in the 
Southeastern United States, 6:2155 (DOE/ET/20321—1) 
Scaling Laws 
Scaling considerations for the ocean thermal energy conversion 
(OTEC) cold water pipe at-sea test program, 6:2201 
(DOE/NOAA/OTEC—11) 
OCEANIC CRUST 
Geology 
Ocean margin drilling: a technical memorandum, 6:3049 (OTA- 
TM-O—4) 
OCEANS 
See SEAS 
ODOCOILEUS 
See DEER 
OFF-GAS SYSTEMS 
Offgas treatment for radioactive waste incinerators, 6:2065 
(LA-UR—80-2998) 
OFFICE BUILDINGS 
Energy Conservation 
Energy conservation in existing office buildings, 6:2506 
(DOE/TIC—11296) 
Energy Consumption 
Energy conservation in existing office buildings, 6:2506 
(DOE/TIC—11296) 
Energy use and engineering audits at state-owned facilities in 
Minnesota, 6:2491 (CONF-801076—1) 
Solar Air Conditioning 
Construction of a complete all season conditioning with solar 
energy of an office building of 260 m? and its operation. 
Final report, 6:2214 (EUR—6702-EN) 
Solar Space Heating 
Construction of a complete all season conditioning with solar 
energy of an office building of 260 m? and its operation. 
Final report, 6:2214 (EUR—6702-EN) 
Life of Montana Insurance Company solar system: operation 
and maintenance manual, 6:2206 (DOE/CS/32147—T1) 
OFF-PEAK ENERGY STORAGE 
Lead-Acid Batteries 
Stibine/arsine emissions from lead-acid batteries, 6:2408 
(CONF-800334— 16) 
Regenerative Fuel Cells 
Hydrogen-bromine cell for energy storage applications, 6:2489 
OHIO 
Coal Mining 
Sammis generating station: meeting SO and particulate 
standards with cleaned Ohio coals. Final report Mar-Jul 79, 
6:2304 (PB—80-147077) 
Fossil-Fuel Power Plants 
Sammis generating station: meeting SO» and particulate 
standards with cleaned Ohio coals. Final report Mar-Jul 79, 
6:2304 (PB—80-147077) 
Power Demand 
Time-of-use electricity price effects: Ohio, 6:2502 
(DOE/RG/08684—TS5) 
OIL BURNERS 
Retrofitting 
Feasibility of burning refuse derived fuel in institutional size 
oil-fired boilers. Final report, 6:2742 (DOE/CS/20167—03) 
OIL SHALE INDUSTRY 
See also MINERAL INDUSTRY 
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Environmental Impacts 
Ecological effects of oil shale development: problems, 
perspectives, and approaches, 6:1980 (LA-UR—80-2860) 
OIL SHALE PROCESSING PLANTS 
Environmental Impacts 
Ecological investigations: vegetation studies, preliminary 
findings, 6:1979 (DOE/LC/10787—61) 
OIL SHALES 


See also BLACK SHALES 
OXY MODIFIED IN-SITU PROCESS 


Explosive Fracturing 

Computer simulation of explosive fracture of oil shale, 6:1972 

(LA-UR—80-2808) 
Fluidized-Bed Combustion 

Fluidized-bed combustion of Israeli oil shale, 6:1976 (CONF- 

800428—(Vol.3)) 
In-Situ Processing 

Oil shale program. Eighteenth quarterly report, April 1980- 

June 1980, 6:1974 (SAND—80-2406) 
In-Situ Retorting 

BX in situ oil shale project. Quarterly technical progress 
report, June 1, 1980-August 31, 1980, 6:1973 (FE—1747-13) 

Investigation of the Geokinetics horizontal in situ oil shale 
retorting process. Quarterly report, July, August, September 
1980, 6:1971 (DOE/LC/10787—65) 

Mutagen Screening 
Analysis of survival data at LASL, 6:2997 (LA-UR—80-3106) 
Resource Development 
Ecological effects of oil shale development: problems, 
perspectives, and approaches, 6:1980 (LA-UR—80-2860) 
Shales 
Analysis of survival data at LASL, 6:2997 (LA-UR—80-3106) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Bibliographies 

Oil pollution abstracts. volume 6, number 2. Quarterly report 

Apr-Jun 79, 6:1956 (PB—80-141583) 
Environmental Effects 

The biological effects of spills. Volume 2. 1978-march, 1980 
(citations from the NTIS data base). Report for 1978-Mar 80, 
6:3024 (PB—80-806821) 

The biological effects of oil spills (citations from the American 
Petroleum Institute data base). Report for 1975-Feb 80, 
6:3025 (PB—80-806839) 

Environmental Impacts 

A climatological oil spill planning guide. number 1. the New 

York Bight, 6:1957 (PB—80-157613) 
Simulation 

A climatological oil spill planning guide. number |. the New 

York Bight, 6:1957 (PB—80-157613) 
Spatial Distribution 

A climatological oil spill planning guide. number 1. the New 

York Bight, 6:1957 (PB—80-157013) 
Water Pollution Control 

Ground water pollution (citations from the American 
Petroleum Institute data base). Report for 1964-Jan 80, 
6:2912 (PB—80-806920) 

OIL WELLS 
See also PETROLEUM 
Carbon Dioxide Injection 

Simulation of one-dimensional convection of four phase, four 

component mixtures (CO2FLD), 6:1939 (DOE/ET/12082— 


2) 
Hydraulic Fracturing 
Some results from continuum mechanics analyses of the 
hydraulic fracturing process, 6:1936 
Microemulsion Flooding 
Chemicals for enhanced oil recovery. Quarterly report, 
October 1-December 31, 1980, 6:1938 (DOE/BETC/OR— 
15) 
Coalinga polymer demonstration project. Fourth annual report, 
July 1978-July 1979, 6:1940 (DOE/SAN/1556—4) 
Microemulsion systems studied by positron annihilation 
techniques, 6:1944 
Steam Injection 
DEEP STEAM project. Quarterly report, January 1-March 
31, 1980, 6:1943 (SAND—80-1471) 


Waterflooding 
China report: economic affairs, No. 95, 6:2434 (JPRS—76760) 
Well Stimulation 
Nonlinear filtering in oil/gas reservoir simulation: filter design, 
6:1942 (PNL—3553) 
OILS 


See also FUEL OILS 
SHALE OIL 
WASTE OILS 


Coalescence 
Improved electrostatic coalescense system with independent ac 
and dc hydrophilic electrodes (Patent application), 6:1954 
Emulsification 
Improved electrostatic coalescense system with independent ac 
and dc hydrophilic electrodes (Patent application), 6:1954 
Toxicity 
Toxicity of a coal liquefaction product to aquatic organisms, 
6:3033 
OKLAHOMA 
Magnetic Surveys 
Aerial radiometric and magnetic survey: Perryton National 
Topographic Map, Texas/Oklahoma/Kansas. Final report, 
6:1999 (GJBX—229(80)) 
Radiometric Surveys 
Aerial radiometric and magnetic survey: Perryton National 
Topographic Map, Texas/Oklahoma/Kansas. Final report, 
6:1999 (GJBX—229(80)) 
OMEGA-784 RESONANCES 
Particle Production 
Charged and neutral particle production from 400 GeV/c 
proton-proton collisions, 6:3099 
Measurement of vector meson production in proton-proton 
collisions at the CERN ISR, 6:3104 
ON-SITE POWER GENERATION 
Cost 
Method for computing marginal costs associated with on-site 
energy technologies, 6:2464 (BNL—51264) 
ONTOGENESIS 
Research Programs 
Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 


OOCYTES 
Sensitivity 
Calcium-induced dehiscence of cortical granules in Xenopus 
laevis oocytes, 6:2958 
OOGENESIS 
Physiology 
Physiological aspects of oogenesis in two species of 
sticklebacks, Gasterosteus aculeatus L. and Apeltes 
quadracus (Mitchill), 6:2990 
OPERATORS (MATHEMATICAL) 
See MATHEMATICAL OPERATORS 
OPTICAL MODELS 
Nuclear Potential 
Neutron-nucleus optical potential for the actinide region (10 
keV to 1 MeV), 6:3164 
ORBITAL SOLAR POWER PLANTS 
Environmental Impacts 
Satellite power system (SPS) brightness due to reflected 
sunlight, 6:2153 (DOE/ER—0081) 
Insurance 
Satellite power system (SPS) initial insurance evaluation, 
6:2154 (DOE/ER/21059—01) 
Optical Reflection 
Satellite power system (SPS) brightness due to reflected 
sunlight, 6:2153 (DOE/ER—0081) 
ORE PROCESSING 
See also MILL TAILINGS 
Energy Efficiency 
Recent energy-saving trends in materials processing (In 
Finland), 6:2551 (CONF-7903123—) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 
PHOSGENE 
R Ai ph mac +i. l 
Nuclear medicine technology. Progress report, quarter ending 
March 31, 1980, 6:2977 (ORNL/TM—7411) 
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ORGANIC COMPOUNDS 
See also ALDEHYDES 
AMINES 
CHEMICAL FEEDSTOCKS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
KETONES 
LIPIDS 
NUCLEIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
PROTEINS 
Liquid Column Chromatography 
Detector based on optical activity for high performance liquid 
chromatographic detection of trace organics, 6:2688 
Shock Waves 
Physico-chemical processes in shock compression, 6:2670 (LA- 
tr—80-24) 
ORGANIC FLUORINE COMPOUNDS 
Chemical Preparation 
Synthesis and chemistry of 7-amino-4- 
(trifluoromethyl)coumarin and its amino acid and peptide 
derivatives, 6:2682 
ORGANIC MATTER 
Spatial Distribution 
Organic carbon and nitrogen in the surface sediments of world 
oceans and seas: distribution and relationship to bottom 
topography, 6:2906 (BNL—51084) 
ORGANIC NITROGEN COMPOUNDS 
See also ACRYLONITRILE 
AMINES 
AMINO ACIDS 
BIPYRIDINES 
BUDR 
CYTOSINE 
GUANIDINES 
HISTIDINE 
IMIDAZOLES 
METHYLENE BLUE 
NITRILES 
NITROSO COMPOUNDS 
NUCLEIC ACIDS 
PHENANTHROLINES 
PORPHYRINS 
PROTEINS 
PYRAZINES 
PYRIDINES 
QUINOLINES 
Chemical Preparation 
Synthesis and chemistry of 7-amino-4- 
(trifluoromethyl)coumarin and its amino acid and peptide 
derivatives, 6:2682 
Structural Chemical Analysis 
Synthesis and structural characterization of 
[PPN][CIRus(CO);3]: a butterfly cluster with a bridging 
chloride, 6:2656 
Synthesis 
Synthesis and structural characterization of 
[PPN}[CIRus(CO);3): a butterfly cluster with a bridging 
chloride, 6:2656 
ORGANIC PHOSPHORUS COMPOUNDS 
Structural Chemical Analysis 
Synthesis and structural characterization of 
[PPN][CIRus(CO):3]: a butterfly cluster with a bridging 
chloride, 6:2656 
Synthesis 
Synthesis and structural characterization of 
[PPN][CIRus(CO);3]: a butterfly cluster with a bridging 
chloride, 6:2656 
ORGANS 
See also BRAIN 
CARDIOVASCULAR SYSTEM 
HEART 
LUNGS 
LYMPHATIC SYSTEM 
RESPIRATORY SYSTEM 
SKELETON 
SKIN 
Radiation Doses 
Mathematical phantoms for evaluation of age-specific internal 
dose, 6:2994 (CONF-801083—1) 
ORGDP 
(Oak Ridge Gaseous Diffusion Plant.) 
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Waste Heat Utilization 

Oak Ridge Gaseous Diffusion Plant reject heat study. Volume 

IV. Best system and implementation. Final report, 6:2570 
(XN-RT—12(Vol.4)) 

Oak Ridge Geseous Diffusion Plant reject heat study. Volume 
I. Introduction and summary. Final report, 6:2568 (XN- 
RT—12(Vol.1)) 

Oak Ridge Gaseous Diffusion Plant reject heat study. Volume 
III. Conceptual designs and economic analyses. Final report, 
6:2569 (KN-RT—12(Vol.3)) 

ORNL 
(Oak Ridge National Laboratory.) 
Occupational Safety 

Biological exposure sensors in coal conversion technologies, 

6:1934 (CONF-801143—-1) 
Research Programs 

Biology Division progress report, October 1, 1978-May 31, 
1980 (Lead abstract), 6:2998 (ORNL—5685) 

Cancer and Toxicology Section, 6:3001 (ORNL—5685) 

Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 

Mammalian Genetics and Teratology Section, 6:3000 
(ORNL—5685) 

Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 

ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORR REACTOR 
Reactor Operation 
Oak Ridge research reactor quarterly report, January, 
February, and March of 1980, 6:2384 (ORNL/TM—7433) 
OSMIUM 193 
Energy Levels 
Consequences of completeness in nuclear spectroscopy, 6:3157 
OSMIUM ISOTOPES 
Triton Reactions 
Two-particle transfer in O(6) nuclei, 6:3161 
OUABAIN 
Dose-Response Relationships 

Apparent discrepancy of ouabain inhibition of cation transport 
and of lymphocyte proliferation is explained by time- 
dependency of ouabain binding, 6:2955 

OVARIES 
Biological Effects 
Chronic inhalation of cigarette smoke by F344 rats, 6:3036 
OXY MODIFIED IN-SITU PROCESS 
Research Programs 

Oil shale program. Eighteenth quarterly report, April 1980- 

June 1980, 6:1974 (SAND—80-2406) 
OXYGEN 
Chemical Reaction Yield 

O(*P) atom formation in y- and 184.9-nm-irradiated aqueous 

perchlorate solutions, 6:2694 
Chemical Reactions 

O(*P) atom formation in y- and 184.9-nm-irradiated aqueous 

perchlorate solutions, 6:2694 
Reduction 

Fuel cell applied research: electrocatalysis and materials. 
Quarterly report, July 1-September 30, 1979, 6:2485 (BNL— 
51198) 

Oxygen reduction on supported Pt alloys and intermetallic 
compounds in phosphoric acid. Final report, 6:2488 (EPRI- 
EM—1553) 

OXYGEN 16 
Configuration Mixing 

New results in nuclear structure from pion inelastic scattering 

and reactions near 180 MeV, 6:3150 
OXYGEN 16 REACTIONS 
Elastic Scattering 

Application of the incoming wave boundary condition to '*O 

+ *O and "*C + "C elastic scattering, 6:3151 
Fragmentation 

Evidence for anomalous nuclei among relativistic projectile 
fragments from heavy ion collisions at 2 GeV/nucleon, 
6:3147 
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OXYGEN 16 TARGET 
Oxygen 16 Reactions 
Application of the incoming wave boundary condition to '*O 
+ *O and *C + "C elastic scattering, 6:3151 
Pion Plus Reactions 
New results in nuclear structure from pion inelastic scattering 
and reactions near 180 MeV (80 to 291 MeV), 6:3150 
OXYGEN 17 
Isotope Effects 
Griffith model bonding in dioxygen complexes of manganese 
porphyrins, 6:2665 
OXYGEN 18 TARGET 
Pion Plus Reactions 
New results in nuclear structure from pion inelastic scattering 
and reactions near 180 MeV (80 to 291 MeV), 6:3150 
OXYGEN COMPLEXES 
Molecular Structure 
Griffith model bonding in dioxygen complexes of manganese 
porphyrins, 6:2665 
Spectra 
Griffith model bonding in dioxygen complexes of manganese 
porphyrins, 6:2665 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OZONE 
Environmental Transport 
Ozone and precursor transport into an urban area - evaluation 
of measurement approaches. Final report, 6:2870 (PB—80- 
153927) 
Measuring Instruments 
Transfer standards for the calibration of ambient air monitoring 
analyzers for ozone. Technical assistance document. Final 
report, 6:2860 (PB—80-146871) 
Monitoring 
Sources of ozone and sulfate in northeastern United States. 
Annual progress report, 6:2831 (COO—4501-4) 


Statistical analysis of the Los Angeles catalyst study data, 
6:2845 (PB—80-144439) 
Pollution Sources 
Sources of ozone and sulfate in northeastern United States. 
Annual progress report, 6:2831 (COO—4501-4) 


PACKAGING 
Certification 
Methodologies for certification of transuranic waste packages, 
6:2052 (BMI-X—703) 
Fires 
One-dimensional thermal response modeling of a transuranic 
foamed overpack system to a fire (TRUPACT), 6:2723 
(SAND—80-0910C) 
Impact Tests 
Analysis and model testing of Super Tiger Type B packaging 
in accident environments, 6:2716 (SAND—80-0158C) 
Analytical and empirical evaluation of low-level waste drum 
response to accident environments, 6:2720 (SAND—80- 
0861C) 
Contact-handled transuranic transportation system structural 
analysis (TRUPACT), 6:2719 (SAND—80-0792C) 
Extended testing of a modified 18B plutonium nitrate shipping 
container, 6:2722 (SAND—80-0909C) 
PALLADIUM 
Chemisorption 
Direct observation of the behavior of heavy single atoms on 
amorphous carbon substrates, 6:2635 
Electronic structure of a Pd monolayer on an Si (111) surface, 
6:2634 
PALLADIUM 109 
Energy Levels 
Consequences of completeness in nuclear spectroscopy, 6:3157 


PALLADIUM COMPLEXES 
Chemical Reactions 
Coordination chemistry of bis(6-camphorquinone 
dioximato)nickel(II) and -palladium(II). Reactions and 
structural studies of some MsAgs cluster complexes of 
camphorquinone dioxime, 6:2659 
Mechanisms of 1,1-reductive elimination from palladium, 
6:2662 
Structural Chemical Analysis 
Coordination chemistry of bis(5-camphorquinone 
dioximato)nickel(II) and -palladium(II). Reactions and 
structural studies of some MsAgs cluster complexes of 
camphorquinone dioxime, 6:2659 
PANCREAS 
Radionuclide Kinetics 
Nuclear medicine technology. Progress report, quarter ending 
March 31, 1980, 6:2977 (ORNL/TM—7411) 
PAPAIN 
Substrates 
Synthetic oligopeptide substrates: their diagnostic application 
in blood coagulation, fibrinolysis, and other pathologic 
states, 6:2943 
PAPER INDUSTRY 
Energy Consumption 
Energy production and consumption in the paper industry 
(citations from the Institute of Paper Chemistry), 6:2576 
(PB—80-8061 10) 
Power Generation 
Energy production and consumption in the paper industry 
(citations from the Institute of Paper Chemistry), 6:2576 
(PB—80-8061 10) 
PARAFFINS 
See ALKANES 
PARATHORMONE 
Metabolism 
Peripheral metabolism of parathyroid hormone, 6:2932 (UR— 
3490-1904) 
Molecular Structure 
Peripheral metabolism of parathyroid hormone, 6:2932 (UR— 
3490-1904) 
PARTIAL OXIDATION PROCESSES 
Catalysts 
Catalyst and process development for hydrogen preparation 
from future fuel cell feedstocks. Quarterly report July 1- 
September 30, 1979, 6:2129 (DOE/ET/15383—12) 
Catalyst and process development for the Hz preparation from 
future fuel cell feedstocks. Quarterly progress report, 
January 1-March 31, 1979, 6:2127 (DOE/ET/15383—6) 
PARTICLE BEAM FUSION ACCELERATOR 
Data Acquisition Systems 
Data handling facility for the Sandia Particle Beam Fusion 
Accelerator, 6:3274 (SAND—80-1189C) 
Specifications _ 
Drivers for light ion fusion, 6:3277 (SAND—80-2432C) 
PARTICLE BEAMS 
Beam Monitoring 
Sampling grid scintillator: A new absolutely calibrated 
intensity monitor for intense high energy charged particle 
beams, 6:2794 
Electromagnetic Fields 
Requirement on average values of space domain wake fields 
with an example applicable to the Cornell synchrotron, 
6:2765 (BNL—51236) 
PARTICLES 
Air Pollution 
Air quality data for metals, 1976, from the national air 
surveillance networks. Final report, 6:2862 (PB—80-147432) 
Air Pollution Control 
Guidance for lowest achievable emission rates from 18 major 
stationary sources of particulate, nitrogen oxides, sulfur 
dioxide, or volatile organic compounds, 6:2842 (PB—80- 
140262) 
Particulate control highlights: research at high 
temperature/pressure, 6:2749 (PB—80-149891) 





PARTICLES 
Inorganic Compounds 


Inorganic Compounds 

Methods for analyzing inorganic compounds in particles 
emitted from stationary sources. Interim report Jan 77-Jul 
78, 6:2844 (PB—80-141781) 

Measuring Methods 

Evaluation of stationary source particulate measurement 
methods. Volume IV. Basic oxygen furnaces. Interim Oct 
73-Jun 77, 6:2843 (PB—80-141633) 

Stationary Pollutant Sources 

Guidance for lowest achievable emission rates from 18 major 
stationary sources of particulate, nitrogen oxides, sulfur 
dioxide, or volatile organic compounds, 6:2842 (PB—80- 
140262) 

PARTON MODEL 
Multiple Production 
Pion-nuclei interactions at 200 GeV, 6:3103 
PASSIVE SOLAR HEATING SYSTEMS 
Data Acquisition 
Suncatcher monitoring project, 6:2204 (DOE/CS/30169—3) 
Design 

Performance of a solar-heated assembly building at Sandia 

National Laboratories, 6:2221 (SAND—80-0599) 
Manuals 

RCS auditor trainee manual: renewable resource measures 
(revised). United States Department of Energy Technical 
Assistance Program for the Residential Conservation Service 
Program, 6:2223 (SERI/SP—722-739) 

Performance 

Performance of a solar-heated assembly building at Sandia 
National Laboratories, 6:2221 (SAND—80-0599) 

Rural Housing Research Unit (RHRU), Clemson, South 
Carolina: Solar energy system performance evaluation, 
November 1979 through April 1980, 6:2227 (SOLAR/2086— 
80/14) 

Suncatcher monitoring project, 6:2204 (DOE/CS/30169—3) 

Water Walls 


Performance of a solar-heated assembly building at Sandia 
National Laboratories, 6:2221 (SAND—80-0599) 
PATIENTS 


Radiation Protection 
The selection of patients for x-ray examinations. Final report, 
6:3002 (PB—80-157431) 
PAVEMENTS 
Waste Product Utilization 
Bituminous concrete plant dust collection system; effects of 
using recovered dust in paving mix. Final report, 6:2562 
(PB—80-141013) 
Lime treatment of incinerator residue for road base 
construction. Final report 1962-77, 6:2566 (PB—80-150584) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PDX DEVICES 
Neutron Dosimetry 
Preliminary activation calculations for the PDX tokamak, 
6:3249 (EGG-PHYS—5278) 
Plasma Diagnostics 
PDX multichannel interferometer, 6:3209 (PPPL—1714) 
Radioactivation 
Preliminary activation calculations for the PDX tokamak, 
6:3249 (EGG-PHYS— 5278) 
PEACHES 
Food Processing 
Energy use quantification in the canning of clingstone peaches, 
6:2575 
PEARL SPAR 
See DOLOMITE 
PEAT 
Anaerobic Digestion 
Peat biogasification development program. Quarterly progress 
report No. 4, July 1-September 30, 1980, 6:2132 
(DOE/ET/14696—T4) 
PEATGAS PROCESS 
Process Development Units 
Synthetic fuels from peat by the IGT PEATGAS Process, 
6:1799 (CONF-800876—2) 
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Research Programs 
Synthetic fuels from peat by the IGT PEATGAS Process, 
6:1799 (CONF-800876—2) 
PENETRATORS 
Ultrasonic Testing 
Ultrasonic evaluation of U-3/4 Ti penetrators by amplitude and 
frequency analysis, 6:2022 (RFP—3146) 
PENNSYLVANIA 
Air Quality 
Environmental assessment of coal cleaning processes: Homer 
City power complex testing. Final report Dec 77-Jul 79, 
6:1863 (PB—80-140767) 
Environmental Impacts 
Environmental assessment of coal cleaning processes: Homer 
City power complex testing. Final report Dec 77-Jul 79, 
6:1863 (PB—80-140767) 
Environmental Quality 
Environmental assessment of coal cleaning processes: Homer 
City power complex testing. Final report Dec 77-Jul 79, 
6:1863 (PB—80-140767) 
Water Quality 
Environmental assessment of coal cleaning processes: Homer 
City power complex ‘testing. Final report Dec 77-Jul 79, 
6:1863 (PB—80-140767) 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEPSIN 
Substrates 
Synthetic oligopeptide substrates: their diagnostic application 
in blood coagulation, fibrinolysis, and other pathologic 
states, 6:2943 
PEPTIDE HYDROLASES 
See also CARBOXYPEPTIDASE 
CATHEPSINS 
CHYMOTRYPSIN 
KALLIKREIN 
PAPAIN 
PEPSIN 
THROMBIN 
TRYPSIN 
UROKINASE 
Biochemistry 
Study of acid phosphatase and dipeptidyl aminopeptidase II in 
monodispersed anterior pituitary cells using flow cytometry 
and electron microscopy, 6:2953 
Comparative Evaluations 
y-glutamyl] transpeptidase and malignant transformation of 
cultured liver cells, 6:2947 
Substrates 
Synthetic oligopeptide substrates: their diagnostic application 
in blood coagulation, fibrinolysis, and other pathologic 
states, 6:2943 
PERCHLORATES 
Photolysis 
O(*P) atom formation in y- and 184.9-nm-irradiated aqueous 
perchlorate solutions, 6:2694 
Radiolysis 
O(*P) atom formation in y- and 184.9-nm-irradiated aqueous 
perchlorate solutions, 6:2694 
PERSONNEL 
See also PROFESSIONAL PERSONNEL 
Monitoring 
Biological exposure sensors in coal conversion technologies, 
6:1934 (CONF-801143—1) 
Mortality 
Update on worker mortality data at Hanford, 6:3005 (PNL- 
SA—8890) 
Radiation Protection 
Exercise Desert Rock VI. Operation Order Number 5, 6:2808 
(AD-A—080228) 
Exercise Desert Rock VI. Operation Order Number 1, 6:2809 
(AD-A—080229) 
Exercise Desert Rock. VI. Operation Order Number 3, 6:2810 
(AD-A—080230) 
Exercise Desert Rock VI. Operation Order Number 6, 6:2811 
(AD-A—080231) 
Exercise Desert Rock VI. Operation Oder Number 7, 6:2812 
(AD-A—080232) 
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Exercise Desert Rock VI. Operation Order Number 8, 6:2813 
(AD-A—080233) 

Exercise Desert Rock VI. Operation Order Number 9, 6:2814 
(AD-A—080234) 

Exercise Desert Rock VI. Armored Task Force. Report of 
Test. Parts 1 through 3. Final report, 6:2815 (AD-A— 
080235) 

Exercise Desert Rock VII and VIII. After action reports. 
Operation Plumbbob. Army, Camp Desert Rock, 6:2816 
(AD-A—080236) 

Exercise Desert Rock VI. Armored task force, detailed plan of 
test. Parts 1 through 7, 6:2817 (AD-A—080237) 

Exercise Desert Rock VII and VIII, Operation Order Number 
10. Army, Camp Deseri Rock, Nevada, 6:2818 (AD-A— 
080252) 

Exercise Desert Rock VII, Movement Order Number 1 thru 3. 
Army, Camp Desert Rock, Nevada, 6:2819 (AD-A—080255) 

Exercise Desert Rock letter orders. Army, Camp Desert Rock, 
Nevada, 6:2820 (AD-A—080256) 

Exercise Desert Rock, staff memorandums. Army, Camp 
Desert Rock, Nevada, 6:2821 (AD-A—080257) 

Exercise Desert Rock, General Orders 2 thru 16, Army, Camp 
Desert Rock, Nevada, 6:2822 (AD-A—080258) 

Survival Time 
Analysis of survival data at LASL, 6:2997 (LA-UR—80-3106) 
PETROCHEMICAL FEEDSTOCKS 
See CHEMICAL FEEDSTOCKS 
PETROLEUM 


See also OIL WELLS 
SHALE OIL 


Biological Effects 

The biological effects of oil spills (citations from the American 
Petroleum Institute data base). Report for 1975-Feb 80, 
6:3025 (PB—80-806839) 

Domestic Supplies 

Reducing US oil vulnerability: energy policy for the 1980's 
(Study by DOE Office of Policy and Evaluation), 6:2454 
(DOE/PE—0024) 

Enhanced Recovery 

Microemulsion systems studied by positron annihilation 

techniques, 6:1944 
Fluidized-Bed Combustion 

Fluidized bed combustion. volume 3. 1978-March, 1980 
(citations from the NTIS data base). Report for 1978-Mar 80, 
6:1931 (PB—80-806433) 

Fluidized bed combustion. volume 2. 1977-March, 1980 
(citations from the Engineering Index data base). Report for 
1977-mar 80, 6:1932 (PB—80-806441) 

Fluidized bed combustion (citations from the American 
Petroleum Institute data base). Report for 1964-Jan 79, 
6:1933 (PB—80-806862) 

Forecasting 

Energy technology scenarios for use in water resources 
assessments under Section 13a of the Federal Nonnuclear 
Energy Research and Development Act, 6:2452 
(DOE/EV—0090) 

Fractionation 

Characterization of the crude oil polar compound extract, 

6:1962 (DOE/BETC/RI—80/5) 
Fuel Substitution 

Feasibility of burning refuse derived fuel in institutional size 
oil-fired boilers. Final report, 6:2742 (DOE/CS/20167—03) 

Iran and world oil supply. Hearing before the Committee on 
Energy and Natural Resources, United States Senate, 
Ninety-Sixth Congress, First Session of the impact of turmoil 
in Iran and OPEC price increases on the US energy 
situation, 12 March 1979. Part 3, 6:1945 

Hearings 

Iran and world oil supply. Hearing before the Committee on 
Energy and Natural Resources, United States Senate, 
Ninety-Sixth Congress, First Session of the impact of turmoil 
in Iran and OPEC price increases on the US energy 
situation, 12 March 1979. Part 3, 6:1945 

Imports 

Reducing US oil vulnerability: energy policy for the 1980's 
(Study by DOE Office of Policy and Evaluation), 6:2454 
(DOE/PE-—0024) 


Maritime Transport 

A preliminary feasibility study of a tanker transportation 
system serving the northwest coast of Alaska. final report - 
executive summary (part 1 of 3). Final report, 6:1958 (PB— 
80- 153638) 

A preliminary feasibility study of a tanker transportation 
system serving the northwest coast of Alaska. final report - 
(part 2 of 3), 6:1959 (PB—80-153646) 

A preliminary feasibility study of a tanker transportation 
system serving the northwest coast of Alaska. final report - 
appendices (part 3 of 3). Final report, 6:1960 (PB—80- 
153653) 

Prices 

Energy technology scenarios for use in water resources 
assessments under Section 13a of the Federal Nonnuclear 
Energy Research and Development Act, 6:2452 
(DOE/EV—0090) 

Supply and Demand 

Iran and world oil supply. Hearing before the Committee on 
Energy and Natural Resources, United States Senate, 
Ninety-Sixth Congress, First Session of the impact of turmoil 
in Iran and OPEC price increases on the US energy 
situation, 12 March 1979. Part 3, 6:1945 

Supply Disruption 

Iran and world oil supply. Hearing before the Committee on 
Energy and Natural Resources, United States Senate, 
Ninety-Sixth Congress, First Session of the impact of turmoil 
in Iran and OPEC price increases on the US energy 
situation, 12 March 1979. Part 3, 6:1945 

PETROLEUM COKE 
See PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 
Exploration 

Interpretation of seismic cross sections in the valley and ridge 

of eastern Tennessee, 6:1937 
PETROLEUM PRODUCTS 


See also DIESEL FUELS 
FUEL OILS 


Biological Effects 
The biological effects of spills. Volume 2. 1978-march, 1980 
(citations from the NTIS data base). Report for 1978-Mar 80, 
6:3024 (PB—80-806821) 
PETROLEUM REFINERIES 
Coordinated Research Programs 
Multilaterial and bilateral cooperation in energy research and 
development between CMEA countries, 6:2435 (CONF- 
7903123—) 
Gaseous Wastes 
EPA/IERL-RTP procedures manual: level 2 sampling and 
analysis of selected reduced inorganic compounds. Final 
report Oct 76-Jun 79, 6:2864 (PB—80-149933) 
Heaters 
Coal-fired process heaters - a perspective, 6:1947 (BNL— 
51229) 
Combustion technology, 6:1953 (BNL—51229) 
Current profile of process heaters, 6:1948 (BNL—51229) 
Future of process heaters, 6:1950 (BNL—51229) 
Potential for coal fuels, 6:1951 (BNL—51229) 
Proceedings of a workshop on the utilization of coal fuels in 
process heaters, 6:1946 (BNL—51229) 
Retrofitting, 6:1952 (BNL—51229) 
Waste Management 
Processing refinery wastewater by coagulation and flotation 
following biological oxidation. Final report, 6:1955 (PB—80- 
142144) 
PETT 
See POSITRON COMPUTED TOMOGRAPHY 
PHAGES 
See BACTERIOPHAGES 
PHANTOMS 
Dosimetry 
Mathematical phantoms for evaluation of age-specific internal 
dose, 6:2994 (CONF-801083—1) 
PHARMACOLOGY 
Measuring Methods 
Microproperties of operant behavior as aspects of toxicity, 
6:3029 (UR—3490-1877) 





PHENANTHROLINES 
Comparative Evaluations 
Mixed ligand chelate extraction of lanthanides I. 8-quinolinol 
systems, 6:2647 
PHENOLS 


See also CRESOLS 
NAPHTHOLS 


Binding Energy 

Physical binding of tetraols derived from 7,8-dihydroxy-9, 10- 

epoxybenzo[a]pyrene to DNA, 6:2678 
Chemical Bonds 

Physical binding of tetraols derived from 7,8-dihydroxy-9,10- 

epoxybenzo[a]pyrene to DNA, 6:2678 
Chemical Reactions 

Zinc chloride-catalyzed reactions of oxygen- and sulfur- 
containing compounds which model structures in coal, 
6:2673 (LBL—11026) 

PHI-1019 RESONANCES 
Mass 

Measurement of phi meson production in proton-nucleus 

collisions at 400 GeV/c, 6:3107 
Particle Production 

Measurement of vector meson production in proton-proton 
collisions at the CERN ISR, 6:3104 

Measurement of phi meson production in proton-nucleus 
collisions at 400 GeV/c, 6:3107 

Particle Widths 

Measurement of phi meson production in proton-nucleus 

collisions at 400 GeV/c, 6:3107 
PHOSGENE 
Toxicity 

Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 

PHOSPHATES 
Environmental Effects 

Status assessment of toxic chemicals: phosphates. Final report 1 

Nov-31 Dec 77, 6:2910 (PB—80-146392) 
Health Hazards 

Status assessment of toxic chemicals: tris(2,3-dibromopropyl) 
phosphate. Final report 1 Nov-31 Dec 77, 6:2858 (PB—80- 
146434) 

Pollution Sources 

Status assessment of toxic chemicals: tris(2,3-dibromopropy]) 
phosphate. Final report 1 Nov-31 Dec 77, 6:2858 (PB—80- 
146434) 

Uses 

Status assessment of toxic chemicals: phosphates. Final report 1 
Nov-31 Dec 77, 6:2910 (PB—80-146392) 

Status assessment of toxic chemicals: tris(2,3-dibromopropy]l) 
phosphate. Final report 1 Nov-31 Dec 77, 6:2858 (PB—80- 
146434) 

PHOSPHIDES 
Enthalpy 

High temperature vaporization and thermodynamics of 

scandium monophosphide, 6:2640 
Entropy 

High temperature vaporization and thermodynamics of 

scandium monophosphide, 6:2640 
PHOSPHORIC ACID 
Comparative Evaluations 

Investigation of a basic electrolyte for decontamination, 6:2698 

(RFP—3101) 
PHOSPHORUS 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Pionic Atoms 
New high-accuracy measurement of the pionic mass, 6:3094 
PHOSPHORUS 32 
Biological Accumulation 

The bioaccumulation factor for phosphorus-32 in edible fish 
tissue. Final report 1 Aug 77-15 Oct 79, 6:2914 
(NUREG/CR— 1336) 
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Biological Half-Life 

The bioaccumulation factor for phosphorus-32 in edible fish 
tissue. Final report 1 Aug 77-15 Oct 79, 6:2914 
(NUREG/CR—1336) 

Radioecological Concentration 

The bioaccumulation factor for phosphorus-32 in edible fish 
tissue. Final report 1 Aug 77-15 Oct 79, 6:2914 
(NUREG/CR—1336) 

PHOTOCATHODES 

Photoelectrochemical conversion using reaction-centre 

electrodes, 6:2184 ; 
PHOTOCHEMICAL OXIDANTS 
Environmental Transport 

Ozone and precursor transport into an urban area - evaluation 
of measurement approaches. Final report, 6:2870 (PB—80- 
153927) 

PHOTOELECTROCHEMICAL CELLS 
Photocathodes 
Photoelectrochemical conversion using reaction-centre 
electrodes, 6:2184 
PHOTON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON-ATOM COLLISIONS 
Rayleigh Scattering 

Rayleigh scattering by neutral atoms, 100 eV to 10 MeV, 

6:3075 
PHOTON-PHOTON INTERACTIONS 
Reviews 

Photon-photon interactions (Brief summary of present status), 

6:3119 (SLAC-PUB—2597) 
PHOTON-PROTON INTERACTIONS 
Total Cross Sections 

Photon total cross section on protons from 45 GeV to 182 

GeV, 6:3110 
PHOTONS 
Elastic Scattering 

Exclusive processes in perturbative quantum chromodynamics, 

6:3135 
Inelastic Scattering 

Exclusive processes in perturbative quantum chromodynamics, 

6:3135 
PHOTOSYNTHESIS 
Biomimetic Processes 

Direct conversion of solar energy into electrical and chemical 

energy via photosynthetic models, 6:2181 (LBL—10760) 
PHOTOSYNTHETIC BACTERIA 
Electron Spin Resonance 

Electron paramagnetic resonance detection of carotenoid 

triplet states, 6:2689 
Electron Transfer 

Primary events in biology probed by ultrafast laser 
spectroscopy. Chapter 3. Electron transfer reactions in 
photosynthetic bacteria, 6:2929 (BNL—28439) 

PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
Feasibility Studies 

Southeast Regional Assessment Study: an assessment of the 
opportunities of solar electric power generation in the 
Southeastern United States, 6:2155 (DOE/ET/20321—1) 

Research Programs 
DOE explores solar photovoltaics, 6:2188 
PHOTOVOLTAIC POWER SUPPLIES 
Demonstration Programs 

Energy system for the Georgetown University academic 
building. Volume III. Appendices. Final report, 6:2194 
(DOE/ET/23136—T1(Vol.3)) 

Energy system for the Georgetown University Academic 
building. Volume II. Technical analysis. Final report, 6:2193 
(DOE/ET/23136—T1(Vol.2)) 

Design 

Energy system for the Georgetown University Academic 
building. Volume II. Technical analysis. Final report, 6:2193 
(DOE/ET/23136—T1(Vol.2)) 
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Economic Impact 

Integration of photovoltaic units into electric utility grids: 
experiment information requirements and selected issues, 
6:2191 (ATR—80(7694-21)-1) 

Economics 

Integration of photovoltaic units into electric utility grids: 
experiment information requirements and selected issues, 
6:2195 (ATR—80(7694-21)-1(Exec.Summ.)) 

Feasibility Studies 

Southeast Regional Assessment Study: an assessment of the 
opportunities of solar electric power generation in the 
Southeastern United States, 6:2155 (DOE/ET/20321—1) 

Institutional Factors 

Integration of photovoltaic units into electric utility grids: 
experiment information requirements and selected issues, 
6:2191 (ATR—80(7694-21)-1) 

Integration of photovoltaic units into electric utility grids: 
experiment information requirements and selected issues, 
6:2195 (ATR—80(7694-21)-1(Exec.Summ.)) 

PHYSICS 
See also HIGH ENERGY PHYSICS 
Meetings 

Proceedings of the workshop on physics, nuclear 
instrumentation and isotope production. Volume 2. Nuclear 
instrumentation and isotope production, 6:2696 (INIS-mf— 
5426) 

Proceedings of the fourth annual symposium: science, 6:3292 

PHYSIOLOGY 
Laboratory Equipment 

Dosimetry, instrumentation and exposure chambers for dc 

magnetic field studies, 6:2796 (LBL—9554) 
PHYTOHEMAGGLUTININ 
Inhibition 

Apparent discrepancy of ouabain inhibition of cation transport 
and of lymphocyte proliferation is explained by time- 
dependency of ouabain binding, 6:2955 

PICEANCE CREEK BASIN 
Ecology 

Ecological effects of oil shale development: problems, 

perspectives, and approaches, 6:1980 (LA-UR—80-2860) 
Stratigraphy 
Western Gas Sands Project: stratigrapy of the Piceance Basin, 
6:1965 (DOE/BC/10003—13) 
PINS (FUEL) 
See FUEL PINS 
PION CONDENSATION 
Coherent Radiation 

Current topics in relativistic nuclear collisions, 6:3168 (LBL— 
11556) 

PION MINUS REACTIONS 
Charge-Exchange Reactions 

Pion single charge exchange reaction (150 and 200 MeV), 

6:3141 
Elastic Scattering 

Differential cross section for pion-tritium elastic scattering at 

232, 250, and 291 MeV/c, 6:3142 
Inelastic Scattering 
New results in nuclear structure from pion inelastic scattering 
and reactions near 180 MeV, 6:3150 
PION MINUS-NEUTRON INTERACTIONS 
Differential Cross Sections 
Hadron-deuteron scattering at 50 GeV, 6:3109 
PION MINUS-PROTON INTERACTIONS 
Cross Sections 

Inclusive hadron production at zero CMS rapidity at AGS 

energies (8 to 24 GeV), 6:3113 
D-1865 Resonances 
Production of D°(1863) mesons in 217 GeV/c pi-minus proton 
interactions, 6:3117 (COO—1195-456) 
Differential Cross Sections 
Hadron-deuteron scattering at 50 GeV, 6:3109 
Diffraction Models 

Production of D°(1863) mesons in 217 GeV/c pi-minus proton 

interactions, 6:3117 (COO—1195-456) 


PITUITARY GLAND 
Biological Effects 


PION PLUS REACTIONS 
Charge-Exchange Reactions 
New results in nuclear structure from pion inelastic scattering 
and reactions near 180 MeV (80 to 291 MeV), 6:3150 
Observation of isobaric analog states in pion single—charge- 
exchange reactions, 6:3148 
Pion single charge exchange reaction (150 and 200 MeV), 
6:3141 
Elastic Scattering 
Differential cross section for pion-tritium elastic scattering at 
232, 250, and 291 MeV/c, 6:3142 
Inelastic Scattering 
New results in nuclear structure from pion inelastic scattering 
and reactions near 180 MeV (80 to 291 MeV), 6:3150 
PION PLUS-NEUTRON INTERACTIONS 
Differential Cross Sections 
Hadron-deuteron scattering at 50 GeV, 6:3109 
PION PLUS-PROTON INTERACTIONS 
Cross Sections 
Inclusive hadron production at zero CMS rapidity at AGS 
energies (8 to 24 GeV), 6:3113 
Differential Cross Sections 
Hadron-deuteron scattering at 50 GeV, 6:3109 
Particle Production 
a 7 scattering by pole extrapolation methods, 6:3100 
PION REACTIONS 
Multiple Production 
Inclusive study of 200 GeV/c pi-neon interactions, 6:3088 
(DOE/ER/03065—T1) 
Pion-nuclei interactions at 200 GeV, 6:3103 
Research Programs 
Nuclear structure studies with medium energy probes 
(Northwestern Univ.), 6:3087 (DOE/ER/02706—6) 
Reviews 
Pion reaction modes on nuclei, 6:314S 
PION-DEUTERON INTERACTIONS 
Differential Cross Sections 
Hadron-deuteron scattering at 50 GeV, 6:3109 
PIONIC ATOMS 
Energy-Level Transitions 
New high-accuracy measurement of the pionic mass, 6:3094 
X-Ray Spectra 
New high-accuracy measurement of the pionic mass, 6:3094 
PION-PION INTERACTIONS 
Angular Distribution 
m7 7 scattering by pole extrapolation methods, 6:3100 
Total Cross Sections 
m@ 7 scattering by pole extrapolation methods, 6:3100 
PIONS 
See also PIONS NEUTRAL 
PIONS PLUS 
Mass 
New high-accuracy measurement of the pionic mass, 6:3094 
Multiple Production 
Charged and neutral particle production from 400 GeV/c 
proton-proton collisions, 6:3099 
PIONS NEUTRAL 
Multiple Production 
Charged and neutral particle production from 400 GeV/c 
proton-proton collisions, 6:3099 
Pair Production 
Study of high—transverse-momentum 7° pairs produced at the 
CERN intersecting storage rings, 6:3097 
Particle Production 
a 7 scattering by pole extrapolation methods, 6:3100 
PIONS PLUS 
Particle Production 
7 7 scattering by pole extrapolation methods, 6:3100 
Exclusive spin-dependent pion production in medium-energy 
nucleon-nucleon collisions, 6:3090 (LA-UR—80-2994) 
PIPES 
Acoustic Measurements 
Ultrasonic technique for detection of liquids in copper tubing 
process lines, 6:2797 (MLM—2771) 
PITUITARY GLAND 
Biological Effects 
Chronic inhalation of cigarette smoke by F344 rats, 6:3036 





PLANKTON 
Biological Effects 


PLANKTON 


See also ICHTHYOPLANKTON 
ZOOPLANKTON 
Contamination 
228Ra and ***Th in coastal waters, 6:2917 
Population Dynamics 
An analysis of phytoplankton, microzooplankton and 
mesozooplankton populations in the vicinity of the C. P. 
Crane generating station during the spring months of 1979. 
Final report, 6:2899 (PB—80-148208) 
PLANTS 
See also ALGAE 
CACTI 
EUPHORBIA 
GRASS 
TREES 


Nitrogen Fixation 
Relationship between prcductivity and N2 (C2H2) fixation in a 
Thalassia testudinum community, 6:2905 
Productivity 
Relationship between productivity and N2 (C2H2) fixation in a 
Thalassia testudinum community, 6:2905 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 


See also COLLISIONLESS PLASMA 
LASER-PRODUCED PLASMA 


Charged-Particle Transport 
Transport equations for fast electrons in a moving Newtonian 
fluid, 6:3214 
Distribution Functions 
Simulations of the runaway electron distributions, 6:3215 
Kinetic Equations 
Transport equations for fast electrons in a moving Newtonian 
fluid, 6:3214 
Magnetohydrodynamics 
MHD description of plasma: handbook of plasma physics, 
6:3208 (PPPL—1705) 
PLASMA DIAGNOSTICS 
Electric Probes 
Flux and energy of deuterium incident on a limiter-like probe 
in PLT, 6:3211 (SAND—80-1747) 
Interferometers 
PDX multichannel interferometer, 6:3209 (PPPL—1714) 
Ion Beams 
Studies of the plasma edge in tokamaks using passive probes, 
6:3210 (SAND—80-1519C) 
PLASMA MACROINSTABILITIES 
See also BALLOONING INSTABILITY 
Analytical Solution 
Stability of the noncircular screw pinch, 6:3220 
PLASMA WAVES 
Antennas 
Externally launched ion Bernstein wave in the ACT-1 toroidal 
device, 6:3225 
Ballooning Instability 
Drift-wave eigenmodes in toroidal plasmas, 6:3217 
Bernstein Mode 
Externally launched ion Bernstein wave in the ACT-1 toroidal 
device, 6:3225 
Normal-Mode Analysis 
Drift-wave eigenmodes in toroidal plasmas, 6:3217 
PLASTIC SCINTILLATION DETECTORS 
Time Resolution 
Ultra-fast detectors for laser fusion diagnostics, 6:2793 
PLASTICS 
See also POLYETHYLENES 
Energy Analysis 
Ultimate energy demands of metals and materials, 6:2431 
(CONF-7903123—) 
PLATINUM 
Chemisorption 
Direct observation of the behavior of heavy single atoms on 
amorphous carbon substrates, 6:2635 
Crystal Structure 
Crystal structure of platinum and nickel foils as a function of 
substrate temperature during deposition, 6:2623 
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Ion Collisions 
Role of reversibility in enhanced ion backscattering near 180° 
scattering angle, 6:3073 
Vapor Deposited Coatings 
Crystal structure of platinum and nickel foils as a function of 
substrate temperature during deposition, 6:2623 
PLATINUM 195 
Radiopharmaceuticals 
Nuclear medicine technology. Progress report, quarter ending 
March 31, 1980, 6:2977 (ORNL/TM—7411) 
PLATINUM ALLOYS 
Catalytic Effects 
Oxygen reduction on supported Pt alloys and intermetallic 
compounds in phosphoric acid. Final report, 6:2488 (EPRI- 
EM—1553) 
PLATINUM COMPLEXES 
Radiopharmaceuticals 
Nuclear medicine technology. Progress report, quarter ending 
March 31, 1980, 6:2977 (ORNL/TM—7411) 
PLATINUM ISOTOPES 
Proton Reactions 
Two-particle transfer in O(6) nuclei, 6:3161 
Triton Reactions 
Two-particle transfer in O(6) nuclei, 6:3161 
PLT DEVICES 
(Princeton Large Torus.) 
Plasma Diagnostics 
Flux and energy of deuterium incident on a limiter-like probe 
in PLT, 6:3211 (SAND—80-1747) 
PLUGS 
See CLOSURES 
PLUMES 
Diffusion 
Modeling of buoyant plume dispersion in complex terrain. 
Final report, 6:2846 (PB—80-145337) 
Environmental Transport 
Drift drop deposition rate at a short distance from natural draft 
cooling towers, 6:2298 
Modeling of buoyant plume dispersion in complex terrain. 
Final report, 6:2846 (PB—80-145337) 
Plume rise study at Shawnee steam plant - data presentation, 
6:2863 (PB—80-148489) 
Flow Models 
Modeling of buoyant plume dispersion in complex terrain. 
Final report, 6:2846 (PB—80-145337) 
Thermal Power Plants 
Drift drop deposition rate at a short distance from natural draft 
cooling towers, 6:2298 
Washout 
Plume washout around a major coal-fired power plant: results 
of a single storm event, 6:2829 (CONF-800814—10) 
PLUTONIUM 
Adsorption 
Composite backfill materials for radioactive waste isolation by 
deep burial in salt, 6:2087 (SAND—80-1377C) 
Alpha Spectroscopy 
Determination of gross alpha, plutonium, neptunium, and/or 
uranium by gross alpha counting on barium sulfate, 6:2645 
Binding Energy 
Effect of vacuum heat treatment on plutonium oxide surfaces 
as studied by XPS and AES, 6:2699 (RFP—3108) 
Ion Exchange Chromatography 
Kilogram-scale purification of americium by ion exchange, 
6:2027 
Mutagenesis 
Mammalian Genetics and Teratology Section, 6:3000 
(ORNL—5685) 
Radiation Monitoring 
Testing of a uranium downhole logging system to measure in- 
situ plutonium concentrations in sediments (216-Z-1A crib), 
6:2083 (RHO-SA—179) 
Solvent Extraction 
Removal of actinides from ICPP fuel reprocessing wastes 
engineering studies terminal report, 6:2060 (ENICO—1057) 
PLUTONIUM 238 
Leaching 
Factors influencing leachability in a pelletized waste form, 
6:2066 (MLM—2773(OP)) 
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Radiation Hazards 

Interactions of 7**PuOs heat sources with terrestrial and 

aquatic environments. Interim summary, 6:2123 (LA—8362) 
Radioisotope Heat Sources 

General-Purpose Heat Source Project and Space Nuclear 
Safety and Fuels Program. Progress report, May 1980, 
6:2124 (LA—8555-PR) 

General-Purpose Heat Source Project and Space Nuclear 
Safety and Fuels Program. Progress report, July 1980, 
6:2126 (LA—8582-PR) 

General-Purpose Heat Source Project and Space Nuclear 
Safety and Fuels Program. Progress report, June 1980, 
6:2125 (LA—8573-PR) 

PLUTONIUM 239 
Decontamination 

Initial testing of pilot scale equipment for soil decontamination, 

6:2078 (RFP—3022) 
PLUTONIUM 239 TARGET 
Neutron Reactions 

Cross sections of the major transactinium isotopes in the 
resonance region, 6:3163 

Neutron-nucleus optical potential for the actinide region (10 
keV to 1 MeV), 6:3164 

PLUTONIUM 240 
Energy Levels 

Cross sections of the major transactinium isotopes in the 

resonance region, 6:3163 
PLUTONIUM CARBIDES 
Mechanical Properties 

Fuel/blanket property needs for design of LMFBR elements, 

6:2368 (GEFR-SP—228) 
PLUTONIUM DIOXIDE 
Fragmentation 

Spontaneous fragmentation of an alpha-active ceramic: a 
mechanism for dispersion of solid waste, 6:2063 (LA-UR— 
80-2956) 

Mechanical Properties 

Fuel/blanket property needs for design of LMFBR elements, 

6:2368 (GEFR-SP—228) 
Self-Irradiation 

Spontaneous fragmentation of an alpha-active ceramic: a 
mechanism for dispersion of solid waste, 6:2063 (LA-UR— 
80-2956) 

PLUTONIUM NITRATES 
Air Transport 
Extended testing of a modified 18B plutonium nitrate shipping 
container, 6:2722 (SAND—80-0909C) 
PLUTONIUM OXIDES 
Binding Energy 
Effect of vacuum heat treatment on plutonium oxide surfaces 
as studied by XPS and AES, 6:2699 (RFP—3108) 
Calcination 
Technical development of the COPRECAL (Coprecipitation- 
Calcination) co-conversion process, 6:2025 (GEFR-SP—225) 
Coprecipitation 
Technical development of the COPRECAL (Coprecipitation- 
Calcination) co-conversion process, 6:2025 (GEFR-SP—225) 
Heat Treatments 
Effect of vacuum heat treatment on plutonium oxide surfaces 
as studied by XPS and AES, 6:2699 (RFP—3108) 
Transport 
Plutonium oxide shipment report, 6:2034 (DOE/SR/00001— 
T3) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC TRANSPORT 
Safety 
Coal gasification pilot plant support studies. Subtask 2-3. Void- 
gas stripping in coal gasification systems (e.g., Removal of 
oxygen by displacement with nitrogen), 6:1825 (FE—2806- 
13) 
POLAR COMPOUNDS 
Gas Chromatography 
Characterization of the crude oil polar compound extract, 
6:1962 (DOE/BETC/RI—80/5) 


POLONIUM 210 
Solvent Extraction 


Liquid Column Chromatography 
Characterization of the crude oil polar compound extract, 
6:1962 (DOE/BETC/RI—80/5) 
POLARIZED BEAMS 
Beam Production 
Design and optimization of a non-adiabatic zero-field passage 
for a source of polarized ions, 6:3077 (LA-tr—80-31) 
POLLUTION 
(For nonradioactive pollution only; see also 
CONTAMINATION.) 


See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
NOISE POLLUTION 
THERMAL POLLUTION 
WATER POLLUTION 


Health Hazards 
Environmental contaminants in food. Volume I, 6:2890 (PB— 
80- 153265) 
POLLUTION ABATEMENT 
See also AIR POLLUTION ABATEMENT 
Financial Incentives 
Financing and taxation for urban control of pollution (citations 
from the NTIS Data Base). Report for 1964-Mar 78, 6:2421 
(PB—80-806367) 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
CATALYTIC CONVERTERS 


ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 


Capitalized Cost 
Capital and operating costs of selected air pollution control 
systems. Final report, 6:2751 (PB—80-157282) 
Control Systems 
The use of pH and chloride electrodes for the automatic 
control of flue gas desulfurization systems. Final report sep 
78-jul 79, 6:2745 (PB—80-138464) 
Operating Cost 
Capital and operating costs of selected air pollution control 
systems. Final report, 6:2751 (PB—80-157282) 
Operation 
Volatile component recovery from sulfite evaporator 
condensate. Final report 22 Jul 74-14 May 78, 6:2911 (PB— 
80-146921) 
Removal 
Volatile component recovery from sulfite evaporator 
condensate. Final report 22 Jul 74-14 May 78, 6:2911 (PB— 
80-146921) 
Technology Assessment 
Epa utility fgd (flue gas desulfurization) survey: April-June 
1979. Quarterly report Apr-Jun 79, 6:2306 (PB—80-147630) 
Particulate control highlights: recent developments in Japan. 
Report for May-Jul 79, 6:2747 (PB—80-148802) 
Technology assessment report for industrial boiler applications: 
flue gas desulfurization. Final report Jun 78-Oct 79, 6:2750 
(PB—80-150873) 
POLLUTION REGULATIONS 
Compliance 
Compliance status of major air pollution facilities. Final report, 
6:2882 (PB—80- 154560) 
POLLUTION SOURCES 
See also STATIONARY POLLUTANT SOURCES 
Taxes 
Financing and taxation for urban control of pollution (citations 
from the NTIS Data Base). Report for 1964-Mar 78, 6:2421 
(PB—80-806367) 
POLONIUM 201 
Decay 
Nuclear chemistry research and spectroscopy with radioactive 
sources. Sixteenth annual progress report, 6:2697 (ORO— 
3346-242) 
POLONIUM 210 
Purification 
Purification of polonium-210 using pyrochemical extraction, 
6:2700 
Solvent Extraction 
Purification of polonium-210 using pyrochemical extraction, 
6:2700 
POLORIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
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POLYCYCLIC AROMATIC HYDROCARBONS 
Solvent Extraction 


POLYCYCLIC AROMATIC HYDROCARBONS 
Biodegradation 
Phenanthrene biodegradation in freshwater environments, 
6:2980 
Environmental Effects 
Status assessment of toxic chemicals: polynuclear aromatic 
hydrocarbons. Final report 1 Nov-31 Dec 77, 6:2856 (PB— 
80-146418) 
Heaith Hazards 
Circulation of carcinogenic polycyclic aromatic hydrocarbons 
in the human environment and cancer prevention, 6:3035 
Status assessment of toxic chemicals: polynuclear aromatic 
hydrocarbons. Final report 1 Nov-31 Dec 77, 6:2856 (PB— 
80- 146418) 
Radioactivation 
Cytotoxicity in human skin fibroblasts induced by 
photoactivated polycyclic aromatic hydrocarbons, 6:3019 
(LA-UR—80-3010) 
Toxicity 
Cytotoxicity in human skin fibroblasts induced by 
photoactivated polycyclic aromatic hydrocarbons, 6:3019 
(LA-UR—80-3010) 
Uses 
Status assessment of toxic chemicals: polynuclear aromatic 
hydrocarbons. Final report 1 Nov-31 Dec 77, 6:2856 (PB— 
80-146418) 
POLYETHYLENES 


Heat Recovery 
Crosslinked crystalline polymer and methods for cooling and 


heating (Patent), 6:2683 
Heat Storage 
Crosslinked crystalline polymer and methods for cooling and 
heating (Patent), 6:2683 


Neutron Transport 
Use of a small accelerator as a source of 14-MeV neutrons for 


shielding studies, 6:3192 (CONF-801111—18) 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERS 


See also PLASTICS 
SILICONES 


Chemical Properties 
Thermal stability of frac fluids in aqueous systems, 6:2275 
(CONF-800242—) 
Shock Waves 
Structural phenomena in polymers under the action of large 
forces, 6:2628 (SAND—80-6025) 
Viscosity 
High-temperature proppants and fluids for geothermal well 
stimulation, 6:2269 (CONF-800242—) 
POLYPROPYLENE 
Shock Waves 
Structural phenomena in polymers under the action of large 
forces, 6:2628 (SAND—80-6025) 
POLYSULFIDES 
See SULFIDES 
PONDS 
Ecology 
Environmental effects of Western coal surface mining. Part I. 
The limnology and biota of mine spoils ponds in northwest 
colorado. Final report, 6:2889 (PB—80-143647) 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPULATION DYNAMICS 
Comparative Evaluations 
New mouse tumor model system (RIF-1) for comparison of 
end-point studies, 6:3007 
PORPHYRINS 
Molecular Structure 
Griffith model bonding in dioxygen complexes of manganese 
porphyrins, 6:2665 
Spectra 
Griffith model bonding in dioxygen complexes of manganese 
porphyrins, 6:2665 
POSITIVE IONS 
See CATIONS 
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POSITRON COLLISIONS 
Annihilation 
Annihilation of a positron in a vacancy in aluminum, 6:2618 
Energy Losses 

Observations of discrete energy loss effects in spectra of 
positrons reflected from solid surfaces, 6:3068 (CONF- 
8010110—1) 

POSITRON COMPUTED TOMOGRAPHY 
Feasibility Studies 

Nuclear medicine technology. Progress report, quarter ending 

March 31, 1980, 6:2977 (ORNL/TM—7411) 
POTASSIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additiona! elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Membrane Transport 

Regulation of sodium and potassium transport in 
phytohemagglutinin-stimulated human blood lymphocytes, 
6:2988 

Solvent Extraction 

Studies of the size-selective extraction of alkali metal ions by 
the synergistic extraction system, crown ether-di(2- 
ethylhexyl) phosphoric acid-benzene, 6:2650 

POTASSIUM COMPOUNDS 
Thermodynamic Properties 

MHD heat and seed recovery technoiogy project, 6:2479 

(ANL/MHD—79-16) 
POTASSIUM FLUORIDES 
Neutron Diffraction 
Spin correlations near the percolation threshold in three- 
dimensional antiferromagnets, 6:2637 
Spin 
Spin correlations near the percolation threshold in three- 
dimensional antiferromagnets, 6:2637 
POTASSIUM NITRATES 
Electric Conductivity 
Electrolytes. From dilute solutions to fused salts, 6:2666 
Thermodynamic Properties 
Electrolytes. From dilute solutions to fused salts, 6:2666 
POTASSIUM SULFATES 
Thermodynamic Properties 

MHD heat and seed recovery technology project, 6:2479 

(ANL/MHD—79- 16) 
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POTOMAC RIVER 
Zooplankton 
Population dynamics of zooplankton in the upper Potomac 
Estuary, March through May, 1977. Final report, 6:2900 
(PB—80-148554) 
POWER CONDITIONING CIRCUITS 
Cost 
Evaluation of battery converters based on 4.8-MW fuel cell 
demonstrator inverter. Volume II. Appendices. Final report, 
6:2300 (FCR—0926(Vol.2)) 
Design 
Evaluation of battery converters based on 4.8-MW fuel cell 
demonstrator inverter. Volume II. Appendices. Final report, 
6:2300 (FCR—0926(Vol.2)) 
Performance 
Evaluation of battery converters based on 4.8-MW fuel cell 
demonstrator inverter. Volume II. Appendices. Final report, 
6:2300 (FCR—0926(Vol.2)) 
POWER DEMAND 
Economic Elasticity 
Description and evaluation of the Vermont demonstration 
project. Final report, 6:2501 (DOE/RG/08684—T3) 
Time-of-use electricity price effects: Connecticut, 6:2500 
(DOE/RG/08684—T1) 
Time-of-use electricity price effects: Ohio, 6:2502 
(DOE/RG/08684—TS5) 
Time-of-use electricity price effects: summary I, 6:2503 
(DOE/RG/08684—T6) 
Time-of-use electricity price effects: Arizona, 6:2504 
(DOE/RG/08684—T7) 
Forecasting 
Electricity growth: part trend, part cycle, 6:2476 
POWER GENERATION 
Bibliographies 
Energy production and consumption in the paper industry 
(citations from the Institute of Paper Chemistry), 6:2576 
(PB—80-8061 10) 


Load Management 
Analysis of the need for intermediate and peaking technologies 
in the year 2000. Final report, 6:2465 (DOE/ET/29999—T1) 
Peak Load 
Analysis of the need for intermediate and peaking technologies 
in the year 2000. Final report, 6:2465 (DOE/ET/29999—T1) 
POWER PLANTS 


See also DUAL-PURPOSE POWER PLANTS 
GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
THERMAL POWER PLANTS 
WIND POWER PLANTS 


Economic Analysis 
Economic considerations, 6:2261 (DOE/RA/28320—2) 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 


See also DFR REACTOR 
KNK REACTOR 
N-REACTOR 
SEQUOYAH-] REACTOR 
SNR-] REACTOR 
THREE MILE ISLAND-2 REACTOR 


Reactor Safety 

Data bases for rapid response to power reactor problems, 
6:2385 (CONF-801095—1) 

Selection methodology for LWR safety programs and 
proposals. Volume 2. Methodology application, 6:2396 
(SAI—195-80-PA(Vol.2)) 

Reviews 
Up/down fusion and fission, 6:3280 (SLAC-PUB—2611) 
POWER SUBSTATIONS 
Design 

EPRI’s compact, gas-insulated dc converter stations, 6:2343 

(CONF-8003104—) 
Operation 

EPRI's compact, gas-insulated dc converter stations, 6:2343 

(CONF-8003104—) 
Performance Testing 

EPRI's compact, gas-insulated dc converter stations, 6:2343 

(CONF-8003104—) 


PRESSURE VESSELS 
Stress Corrosion 


POWER SUPPLIES 


See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 


Effects of SMES units on power system stability, 6:2403 (LA- 
UR—80-3143) 
POWER SYSTEMS 
See also AC SYSTEMS 
DC SYSTEMS 
INTERCONNECTED POWER SYSTEMS 


Coordinated Research Programs 
Multilaterial and bilateral cooperation in energy research and 
development between CMEA countries, 6:2435 (CONF- 
7903123—) 
Inverters 
Evaluation of battery converters based on 4.8-MW fuel cell 
demonstrator inverter. Volume II. Appendices. Final report, 
6:2300 (FCR—0926(Vol.2)) 
Planning 
Planning of hydroelectric development and power grids, 
6:2145 (PB—80-148042) 
Stability 
Bifurcation analysis and dynamic stability, 6:2313 (CONF- 
800805—7) 
Superconducting Cables 
Superconducting power transmission lines. Semi-annual 
progress report 15 Feb-30 Sep 74, 6:2348 (PB—80-146889) 
POWER TRANSMISSION LINES 
Cost 
Techniques for determining overhead-line cost data for 
comparision of ac and dc transmission alternatives, 6:2323 
(CONF-8003 104—) 
Environmental Impacts 
230 kV international transmission line, San Diego County, 
California to Tijuana, Mexico, San Diego Gas & Electric 
Company, 6:2345 (DOE/EIS—0067) 
Hurricanes 
Taking the measure of a hurricane, 6:2350 
Land Use 
Citizen concern with power plant siting: Wisconsin power 
plant impact study. Final report Jan 77-Jul77, 6:2307 (PB— 
80-151541) 
Lightning Arresters 
Assessment of DOE-sponsored lightning research at the 
University of Florida, 6:2346 (DOE/RA/29242—01) 
Site Selection 
Citizen concern with power plant siting: Wisconsin power 
plant impact study. Final report Jan 77-Jul77, 6:2307 (PB— 
80-151541) 
Superconducting Cables 
LA-UR—80-2959, 6:2351 (CONF-800980—28) 
POWER TRANSMISSION TOWERS 
Hurricanes 
Taking the measure of a hurricane, 6:2350 
PRASEODYMIUM 
Solvent Extraction 
Mixed ligand chelate extraction of lanthanides I. 8-quinolinol 
systems, 6:2647 
PRESSURE VESSELS 
Design 
Reconfiguration of Doublet III to facilitate a reactor 
simulation experiment, 6:3251 (GA-A—16032) 
Vacuum analysis and design for the MFTF-B Tandem 
Magnetic Fusion Experiment, 6:3288 (UCRL—84925) 
Fabrication 
What is the role of materials in the safety and reliability 
aspects of LWR’s, 6:2602 (CONF-7903123—) 
Materials 
New methods of analysis of materials strength data for the 
ASME Boiler and Pressure Vessel Code, 6:2706 (CONF- 
801102—31) 
Stress Analysis 
New methods of analysis of materials strength data for the 
ASME Boiler and Pressure Vessel Code, 6:2706 (CONF- 
801102—31) 
Stress Corrosion 
Fractographic and microstructural analysis of stress corrosion 
cracking of A533 Grade B Class | plate and A508 Class 2 





PRESSURE VESSELS 
Stress Corrosion 


forging in pressurized reactor-grade water at 93 degrees C, 
6:2356 (NUREG/CR—1127) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PRINTED CIRCUITS 
Breakdown 
Voltage-clearance recommendations for printed boards, 6:2740 
(SAND—80-2065C) 
Computer-Aided Design 
Computer assistance for electronic design at Sandia National 
Laboratories, 6:2741 (SAND—80-2418C) 
Specifications 
Voltage-clearance recommendations for printed boards, 6:2740 
(SAND—80-2065C) 
PROCESSING 
Energy Efficiency 
Science and technology for energy-efficient materials from 
renewable resources, 6:2549 (CONF-7903123—) 
PROCESSING (ORES) 
See ORE PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCER GAS 
Purification 
Modeling of wet gas cleanup. Task 13. Final technical report, 
6:1811 (DOE/MC/08450—T1) 
PRODUCTION (ISOTOPE) 
See ISOTOPE PRODUCTION 
PROFESSIONAL PERSONNEL 
Education 
Statement of capabilities. The Resource Policy Center, 6:3293 
PROJECTILES 
Propulsion 
Railgun accelerators for gram-sized projectiles, 6:2726 
(UCRL—84623) 
Results of railgun experiments powered by magnetic flux 
compression generators, 6:2728 (UCRL—84875) 
PROMETHAZINE 
See AMINES 
PROPANONE 
See ACETONE 
PROPIONIC ACID 
Adsorption 
Adsorption of organic acids from dilute aqueous solution onto 
activated carbon, 6:1977 (DOE/LC/10020—T3) 
PROPPING AGENTS 
Deposition 
Numerical solution of sand transport in hydraulic fracturing, 
6:2270 (CONF-800242—) 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEINS 
See also GLOBULINS 
Biochemistry 
Location of the chromophore in bacteriorhodopsin, 6:2937 
Biological Effects 
Tests of the protein-synthesis hypothesis of formation of long- 
term memory, 6:2924 (LBL—11559) 
Evaluation 
Binding of mammalian ribosomes to MS2 phage RNA reveals 
an overlapping gene encoding a lysis function, 6:2945 
Photochemical Reactions 
Surface charge changes in purple membranes and the 
photoreaction cycle of bacteriorhodopsin, 6:2936 
Research Programs 
Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 
PROTEOLYSIS 
Biological Effects 
Biochemical evidence for internal proteolytic damage during 
isolation of Type II alveolar epithelial cells, 6:2966 
PROTON BEAMS 
Beam Dynamics 
Critical review of the theories on the longitudinal instabilities 
of individual proton bunches, 6:2772 (BNL—51236) 
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Energy Losses 

Energy deposition by high energy protons: comparison of 

theory and experiment, 6:3184 (UCRL—52944) 
PROTON REACTIONS 
Applications of approximate isospin conservation in R-matrix 
analyses, 6:3169 
Charge-Exchange Reactions 
Polarization effects in light nuclei, 6:3140 (LBL—11545) 
Elastic Scattering 
Polarization effects in light nuclei, 6:3140 (LBL—11545) 
Tests of proton-nucleus elastic scattering theory, 6:3172 
Inelastic Scattering 

Neutron particle-hole electric dipole states in °¢ 7°? 2°§Pb (16.2 
to 17.8 MeV), 6:3160 (DOE/ER/01388—455) 

Optical model analysis of inelastic interactions of 10 GeV 
protons with complex nuclei, 6:3190 

Knock-Out Reactions 
Polarization effects in light nuclei, 6:3140 (LBL—11545) 
Pair Production 

Hadron-Hadron production at large transverse momenta (200 

to 400 GeV), 6:3102 
Particle Production 

Measurement of phi meson production in proton-nucleus 

collisions at 400 GeV/c, 6:3107 
Research Programs 

Nuclear structure studies with medium energy probes 

(Northwestern Univ.), 6:3087 (DOE/ER/02706—6) 
Two-Nucleon Transfer Reactions 

Large deviations from the polarization-analyzing power 
equality and implied breakdown of time reversal invariance, 
6:3145 (LBL—11576) 

Large deviations from the polarization-analyzing power 
equality and implied breakdown of time reversal invariance, 
6:3144 (LBL—11546) 

Two-particle transfer in O(6) nuclei, 6:3161 

PROTON TRANSPORT 
Biological Pathways 

Surface charge changes in purple membranes and the 

photoreaction cycle of bacteriorhodopsin, 6:2936 
PROTON-ANTIPROTON INTERACTIONS 
Cross Sections 

Inclusive hadron production at zero CMS rapidity at AGS 

energies (8 to 24 GeV), 6:3113 
PROTON-DEUTERON INTERACTIONS 
Cross Sections 

Slow proton production and neutron dissociation at 100 and 
400 GeV/c from neutron targets in hadron-deuteron 
collisions, 6:3101 

Differential Cross Sections 
Hadron-deuteron scattering at 50 GeV, 6:3109 
PROTON-NEUTRON INTERACTIONS 
Cross Secticns 

Interaction n + p— pm” + p for neutron momentum between 
50 GeV/c and 300 GeV/c, 6:3114 

Slow proton production and neutron dissociation at 100 and 
400 GeV/c from neutron targets in hadron-deuteron 
collisions, 6:3101 

Differential Cross Sections 
Hadron-deuteron scattering at 50 GeV, 6:3109 
Mass Spectra 

Interaction n + p— pm + p for neutron momentum between 

50 GeV/c and 300 GeV/c, 6:3114 
PROTON-PROTON INTERACTIONS 
Asymmetry 

Exclusive spin-dependent pion production in medium-energy 
nucleon-nucleon collisions (800 MeV), 6:3090 (LA-UR—80- 
2994) 

Cross Sections 

Inclusive hadron production at zero CMS rapidity at AGS 
energies (8 to 24 GeV), 6:3113 

Measurement of vector meson production in proton-proton 
collisions at the CERN ISR, 6:3104 

Proton-proton interactions at 400 GeV/c, 6:3116 

Differential Cross Sections 

Exclusive spin-dependent pion production in medium-energy 
nucleon-nucleon collisions (800 MeV), 6:3090 (LA-UR—80- 
2994) 
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Hadron-deuteron scattering at 50 GeV, 6:3109 
pp elastic differential cross section at incident momenta of 30, 
100, and 200 GeV/c, 6:3089 
Inclusive Interactions 
Study of high—transverse-momentum 7° pairs produced at the 
CERN intersecting storage rings, 6:3097 
Multiple Production 
Charged and neutral particle production from 400 GeV/c 
proton-proton collisions, 6:3099 
Partial Waves 
Effects of heavy-meson exchange on the 'D» and *F; N-N 
partial waves and the question of dibaryon resonances, 
6:3125 
Spin Orientation 
Polarization parameter in proton-proton elastic scattering for 
beam momenta ranging from 20 GeV/c to 200 GeV/c, 
6:3115 
PROTONS 
Lifetime 
Baryon conservation (experiments), 6:3128 (BNL—28571) 
Mean Free Path 
Optical model analysis of inelastic interactions of 10 GeV 
protons with complex nuclei, 6:3190 
Particle Production 
@ 7 scattering by pole extrapolation methods, 6:3100 
Structure Functions 
Measurement of the proton structure functions using inelastic 
electron scattering (6.5 to 19.5 GeV), 6:3091 
PROTOSTARS 
Hydrodynamic Model 
Solar-type protostars, 6:3060 (LA-UR—80-2872) 
PSI-3695 RESONANCES 
Hadronic Particle Decay 
Measurement of the decays psi’—-etaJ/psi and psi’—-7°J/psi, 
6:3096 
PSYCHOLOGY 
See BEHAVIOR 
PUBLIC BUILDINGS 
Energy Audits 
State energy office data management: the preliminary energy 
audit of the institutional buildings grants program, 6:2514 
(ORNL/CON-—S5S5) 
Energy Consumption 
Energy use and engineering audits at state-owned facilities in 
Minnesota, 6:2491 (CONF-801076—1) 
PUERTO RICO 
Solar Energy 
Southeast Regional Assessment Study: an assessment of the 
opportunities of solar electric power generation in the 
Southeastern United States, 6:2155 (DOE/ET/20321—1) 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSED NEUTRON TECHNIQUES 
Nal Detectors 
Pulsed neutron generator for mass flow measurement using the 
pulsed neutron activation technique, 6:2792 (SAND—80- 
1414C) 
PUROX PYROLYSIS PROCESS 
Waste Water 
Anaerobic biological treatment of liquid wastes from pyrolysis 
processes. Final report, 6:2578 (COO—4455-3) 
PWR TYPE REACTORS 
See also LOFT REACTOR 
SEQUOYAH-] REACTOR 
THREE MILE ISLAND-2 REACTOR 
Fuel Cycle 
Uranium resource utilization improvements in the once- 
through PWR fuel cycle, 6:2374 (CEND—380) 
Loss of Coolant 


Transient critical heat flux and blowdown heat-transfer studies, 


6:2395 (NUREG/CR—1559) 
Neutron Flux 
Neutron measurements inside PWR containments (Stray 
neutrons), 6:2386 (EML—379) 
Operation 
Conductivity liquid level detector for the nuclear reactor 
environment, 6:2357 


Pressure Vessels 
Fractographic and microstructural analysis of stress corrosion 
cracking of A533 Grade B Class | plate and A508 Class 2 
forging in pressurized reactor-grade water at 93 degrees C, 
6:2356 (NUREG/CR—1127) 
What is the role of materials in the safety and reliability 
aspects of LWR’s, 6:2602 (CONF-7903123—) 
Reactor Accidents 
Loss-of-feedwater transients in PWRs, 6:2390 (LA-UR—80- 
2811) 
Reactor Materials 
Materials science and technology for new energy sources and 
more-efficient energy conversion: nuclear, 6:2352 (CONF- 
7903123—) 
Steam Turbines 
Metallurgical analysis of rim cracking in an Ip steam turbine 
disc, 6:2355 (EPRI-NP—1532) 
PYRANOMETERS 
Validation of the guidelines for portable meteorological 
instrument packages. Task IV. Development of an insolation 
handbook and instrumentation package, 6:2147 (DOE/ER— 
0083) 
PYRAZINES 
Electron Transfer 
Dynamics of electron transfer in amine photooxidation, 6:2687 
PYRIDINES 
See also BIPYRIDINES 
QUINOLINES 
Chemical Reactions 
Coordination chemistry of bis(6-camphorquinone 
dioximato)nickel(II) and -palladium(II). Reactions and 
structural studies of some M3Ag; cluster complexes of 
camphorquinone dioxime, 6:2659 
Structural Chemical Analysis 
Coordination chemistry of dis(6-camphorquinone 
dioximato)nickel(II) and -palladium(II). Reactions and 
structural studies of some M3Ags; cluster complexes of 
camphorquinone dioxime, 6:2659 
Toxicity : 
Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 


Q 


QUADRATURES 
Algorithms 
Experimental algorithm for n-dimensional adaptive quadrature, 
6:3305 
Computer Calculations 
Experimental algorithm for n-dimensional adaptive quadrature, 
6:3305 
QUANTUM CHROMODYNAMICS 
Asymptotic Solutions 
Semiclassical approach to large N expansion, 6:3133 (COO— 
3130-TA-350) 
Exclusive Interactions 
Exclusive processes in perturbative quantum chromodynamics, 
6:3135 
Four-Dimensional Calculations 
Effect of singular gauge fields on inclusive differential cross 
sections, 6:3137 
Hamiltonians 
Semiclassical approach to large N expansion, 6:3133 (COO— 
3130-TA-350) 
Structure Functions 
Structure functions and high twist contributions in perturbative 
quantum chromodynamics, 6:3134 (SLAC-PUB—2601) 
QUARK MODEL 
CP Invariance 
CP nonconservation in cascade decays of B mesons, 6:3132 
Cross Sections 
Study of high—transverse-momentum 7° pairs produced at the 
CERN intersecting storage rings, 6:3097 





QUARTZ 
Cross Sections 


QUARTZ 
Physical Radiation Effects 
Glass-like, low-energy excitations in neutron-irradiated quartz, 
6:2630 (DOE/ER/01198— 1326) 
QUERCETIN 
Carcinogenesis 
Fecalase: a model for activation of dietary glycosides to 
mutagens by intestinal flora, 6:2939 
Mutagenesis 
Fecalase: a model for activation of dietary glycosides to 
mutagens by intestinal flora, 6:2939 
QUINOLINES 
Comparative Evaluations 
Mixed ligand chelate extraction of lanthanides I. 8-quinolinol 
systems, 6:2647 


R MATRIX 
Charge Independence 
Applications of approximate isospin conservation in R-matrix 
analyses, 6:3169 
RADIATION CHEMISTRY 
Research Programs 
Quarterly report, July 1-September 30, 1980, 6:2692 (NDRL— 
2181) 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION PROTECTION 
Recommendations 
The selection of patients for x-ray examinations. Final report, 
6:3002 (PB—80-157431) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIOACTIVE AEROSOLS 
Radiation Monitoring 
Operating manual for Ford's Farm Range air samplers, 6:2878 
(PNL—3361) 
RADIOACTIVE BIOLU “CAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
Carcinogenesis 
Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 
Health Hazards 
Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 
Monitoring 
Atmospheric Release Advisory Capability (ARAC) response to 
the Three Mile Island accident, 6:2400 
Mutagenesis 
Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 
Teratogenesis 
Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 
Toxicity 
Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 
RADIOACTIVE MATERIALS 


See also RADIOACTIVE WASTES 
RADIOPHARMACEUTICALS 


Legislation 
Transportation of radioactive materials: legislative and 
regulatory information system, 6:2031 (CONF-801115—4) 
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Packaging 
Analysis of the longitudinal crush environment for small 
radioactive material packages involved in an aircraft crash, 
6:2046 (SAND—80-0898C) 
Transport 
Economics of radioactive material transportation in the light- 
water reactor nuclear fuel cycle, 6:2039 (SAND—80-0035) 
Method to develop data supporting consequence analyses of 
transporting nuclear materials in the United States, 6:2047 
(SAND—80-0903C) 
Nuclear material shipment study, 6:2045 (SAND—80-0895C) 
Transport Regulations 
Federal legal constraints on state and local regulation of 
radioactive materials transportation, 6:2048 (SAND—80- 
0904C) 


Transportation of radioactive materials: legislative and 
regulatory information system, 6:2031 (CONF-801115—4) 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
See also SHAFT EXCAVATIONS 
Casks 
Status of Sandia HLW canister/overpack program studies, 
6:2089 (SAND—80-2191C) 
Closures 
Repository sealing design approach, 1979, 6:2069 (ONWI—S55) 
Engineered Safety Systems 

Investigation of metallic, ceramic, and polymeric materials for 
engineered barrier applications in nuclear-waste packages, 
6:2074 (PNL—3484) 

Environmental Impact Statements 

Final environmental impact statement. Management of 
commercially generated radioactive waste. Volume | of 3, 
6:2106 (DOE/EIS—0046F(Vol.1)) 

Final environmental impact statement. Management of 
commercially generated radioactive waste. Volume 2. 
Appendices, 6:2107 (DOE/EIS—0046F(Vol.2)) 

Final environmental impact statement. Management of 
commercially generated radioactive waste. Volume 3. Public 
comments hearing board report, 6:2108 (DOE/EIS— 
0046F(Vol.3)) 

Environmental Impacts 

Environmental issue identification for the Basalt Waste 
Isolation Project, 6:2079 (RHO-BWI-LD—25) 

Supplements to the release scenario analyses for the waste 
isolation pilot plant (WIPP), 6:2090 (SAND—80-2323C) 

Geologic Deposits 

Sensitivity of calculated pore fluid pressure to repository 

fracture geometry, 6:2091 (SAND—80-2338C) 
High-Level Radioactive Wastes 

Investigation of metallic, ceramic, and polymeric materials for 
engineered barrier applications in nuclear-waste packages, 
6:2074 (PNL—3484) 

Status of Sandia HLW canister/overpack program studies, 
6:2089 (SAND—80-2191C) 

Iodine 129 

Determining criteria for the disposal of iodine-129, 6:2075 
(PNL—3496) 

Low-Level Radioactive Wastes 

Dumping of low-level radioactive waste in the deep ocean, 
6:2077 (PNL-SA—8840) 

LASL experimental engineered waste burial facility: design 
considerations and preliminary plan, 6:2064 (LA-UR—80- 
2988) 

Preparations for sea disposal of low-level radioactive waste, 
6:2105 (ORNL-tr—4672) 

Marine Disposal 

Dumping of low-level radioactive waste in the deep ocean, 
6:2077 (PNL-SA—8840) 

Preparations for sea disposal of low-level radioactive waste, 
6:2105 (ORNL-tr—4672) 

Status of subseabed repository design concepts and 
radionuclide, 6:2094 (SAND—80-2456C) 

Submergible barge retrievable storage and permanent disposal 
system for radioactive waste (Patent application), 6:2050 

Subseabed disposal transportation system, 6:2084 (SAND—80- 
0798C) 
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Public Opinion 

Final environmental impact statement. Management of 
commercially generated radioactive waste. Volume 3. Public 
comments hearing board report, 6:2108 (DOE/EIS— 
0046F(Vol.3)) 

Radiation Hazards 

Geotechnical considerations for radiological hazard assessment 
of WIPP: a report of a meeting held on January 17-18, 1980, 
6:2055 (DOE/AL/10752—6) 

Recommendations 

Dumping of low-level radioactive waste in the deep ocean, 

6:2077 (PNL-SA—8840) 
Research Programs 

Status of subseabed repository design concepts and 

radionuclide, 6:2094 (SAND—80-2456C) 
Risk Assessment 

Geotechnical considerations for radiological hazard assessment 
of WIPP: a report of a meeting held on January 17-18, 1980, 
6:2055 (DOE/AL/10752—6) 

Salt Deposits 

Geological aspects of weak spot analysis for the federal 
repository for radioactive wastes at the Gorleben site, 6:2072 
(ORNL-tr—4673) 

New developments in measurements technology relevant to the 
studies of deep geological repositories in bedded salt, 6:2099 
(UCID—18687) 

Quasi-static strength and deformational characteristics of domal 
salt from Avery Island, Louisiana, 6:2877 (ONWI—116) 
Reference repository design concept for bedded salt, 6:2098 

(UCID—18685) 

Three-dimensional simulation of project salt valut. Final report, 

6:2070 (ONWI/Sub—79/E512-01300/2) 
Site Selection 

LASL experimental engineered waste burial facility: design 
considerations and preliminary plan, 6:2064 (LA-UR—80- 
2988) 

Socio-Economic Factors 

Socioeconomic study for the proposed waste isolation pilot 

plant, 6:2097 (SAND—80-7123) 
Test Facilities 

Near-surface test facility. Phase I. Geologic site 

characterization report, 6:2081 (RHO-BWI-ST—8) 
Underground Disposal 

Environmental issue identification for the Basalt Waste 
Isolation Project, 6:2079 (RHO-BWI-LD—25) 

Final environmental impact statement. Management of 
commercially generated radioactive waste. Volume | of 3, 
6:2106 (DOE/EIS—0046F(Vol.1)) 

Geotechnical considerations for radiological hazard assessment 
of WIPP: a report of a meeting held on January 17-18, 1980, 
6:2055 (DOE/AL/10752—6) 

Near-surface test facility. Phase I. Geologic site 
characterization report, 6:2081 (RHO-BWI-ST—8) 

Rationale for geological isolation of high-level radioactive 
waste, and assessment of the suitability of crystalline rocks, 
6:2101 (USGS-OFR—80-1065) 

Repository sealing design approach, 1979, 6:2069 (ONWI—S55) 

Results from the Bell Canyon borehole plugging test, 6:2092 
(SAND—80-2376C) 

Seismicity on the area of the Waste Isolation Pilot Plant 
(WIPP), 6:2096 (SAND—80-7096) 

RADIOACTIVE WASTE FACILITIES 
Design 

Reference repository design concept for bedded salt, 6:2098 

(UCID— 18685) 
Economic Impact 

Socioeconomic study for the proposed waste isolation pilot 

plant, 6:2097 (SAND—80-7123) 
Environmental Impact Statements 

Final environmental impact statement. Management of 
commercially generated radioactive waste. Volume 3. Public 
comments hearing board report, 6:2108 (DOE/EIS— 
0046F(Vol.3)) 

Environmental Impacts 

Environmental issue identification for the Basalt Waste 

Isolation Project, 6:2079 (RHO-BWI-LD—25) 


RADIOACTIVE WASTE PROCESSING 
Combustion 


Supplements to the release scenario analyses for the waste 

isolation pilot plant (WIPP), 6:2090 (SAND—80-2323C) 
Pilot Plants 

Seismicity on the area of the Waste Isolation Pilot Plant 

(WIPP), 6:2096 (SAND—80-7096) 
Public Opinion 

Final environmental impact statement. Management of 
commercially generated radioactive waste. Volume 3. Public 
comments hearing board report, 6:2108 (DOE/EIS— 
0046F(Vol.3)) 

Radiation Hazards 

Geotechnical considerations for radiological hazard assessment 
of WIPP: a report of a meeting held on January 17-18, 1980, 
6:2055 (DOE/AL/10752—6) 

Radiation Monitoring 

Testing of a uranium downhole logging system to measure in- 
situ plutonium concentrations in sediments (216-Z-1A crib), 
6:2083 (RHO-SA—179) 

Risk Assessment 

Geotechnical considerations for radiological hazard assessment 
of WIPP: a report of a meeting held on January 17-18, 1980, 
6:2055 (DOE/AL/10752—6) 

Seismicity 

Seismicity on the area of the Waste Isolation Pilot Plant 

(WIPP), 6:2096 (SAND—80-7096) 
Site Selection 

Summary characterization and recommendation of study areas 

for the Gulf Interior region, 6:2068 (ONWI—18) 
Social Impact 

Socioeconomic study for the proposed waste isolation pilot 

plant, 6:2097 (SAND—80-7123) 
Specifications 

Development of reference conditions for geologic repositories 
for nuclear waste in the USA, 6:2093 (SAND—80- 
2416C(Draft)) 

LASL experimental engineered waste burial facility: design 
considerations and preliminary plan, 6:2064 (LA-UR—80- 
2988) 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 

Assessment of waste management of volatile radionuclides. 

Technical note, 6:2073 (PB—80-147754) 
Alpha-Bearing Wastes 

Transuranic (TRU) Waste Management Program: strategy 

document, 6:2056 (DOE/AL/TRU—8002) 
Environmental Impact Statements 

Final environmental impact statement. Management of 
commercially generated radioactive waste. Volume | of 3, 
6:2106 (DOE/EIS—0046F(Vol.1)) 

Final environmental impact statement. Management of 
commercially generated radioactive waste. Volume 2. 
Appendices, 6:2107 (DOE/EIS—0046F(Vol.2)) 

Government Policies 

Status of nuclear waste management, 6:2102 
High-Level Radioactive Wastes 

Status of nuclear waste management, 6:2102 
Low-Level Radioactive Wastes 

Status of nuclear waste management, 6:2102 
Planning 

LASL experimental engineered waste burial facility: design 
considerations and preliminary plan, 6:2064 (LA-UR—80- 
2988) 

RADIOACTIVE WASTE PROCESSING 
Alpha-Bearing Wastes 

Transuranic contaminated waste form characterization and 

data base, 6:2100 (UCRL—15299(Vol.3)) 
Cesium 

Development of an improved ion-exchange process for 
removing cesium and strontium from high-level radioactive 
liquid wastes, 6:2059 (DP-MS-—-80-65) 

Combustion 

Commercial cyclone incinerator demonstration program. April- 
September 1980, 6:2067 (MLM—2778) 

Correlation of leachant analyses and weight loss measurements 
in the leaching of high-iron synthetic basalts, 6:2054 (CONF- 
801206—2) 
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Encapsulation 


Encapsulation 

Demonstrate fuel disassembly/encapsulation. Technical 
progress report, July 1980-September 1980, 6:2051 (AGNS— 
47921-3026-TPR-2) 

High-Level Radioactive Wastes 

Development of the in-can melting process for vitrification of 
Savannah River Plant waste, 6:2058 (DP-MS—80-49) 

Development of an improved ion-exchange process for 
removing cesium and strontium from high-level radioactive 
liquid wastes, 6:2059 (DP-MS—80-65) 

Titanate waste forms for high level waste: an evaluation of 
materials and processes, 6:2086 (SAND—80-1376C) 

Ion Exchange 

Development of an improved ion-exchange process for 
removing cesium and strontium from high-level radioactive 
liquid wastes, 6:2059 (DP-MS—80-65) 

Low-Level Radioactive Wastes 

Correlation of leachant analyses and weight loss measurements 
in the leaching of high-iron synthetic basalts, 6:2054 (CONF- 
801206—2) 

Research Programs 

Fuels and Materials Division biennial report, fiscal years 1979 

and 1980, 6:2598 (EGG—2044) 
Solidification 

Characterization of iron-enriched synthetic basalt for 
transuranic containment, 6:2053 (CONF-801124—19) 

Development of the in-can melting process for vitrification of 
Savannah River Plant waste, 6:2058 (DP-MS—80-49) 

Operation of a laboratory-scale glass melter to vitrify ICPP 
zirconia calcine, 6:2061 (ENICO—1058) 

Startup and operation of a plant-scale continuous glass melter 
for vitrification of Savannah River Plant simulated waste, 
6:2057 (DP-MS—80-48) 

Titanate waste forms for high level waste: an evaluation of 
materials and processes, 6:2086 (SAND—80-1376C) 

Solvent Extraction 

Removal of actinides from ICPP fuel reprocessing wastes 

engineering studies terminal report, 6:2060 (ENICO—1057) 
Strontium 

Development of an improved ion-exchange process for 
removing cesium and strontium from high-level radioactive 
liquid wastes, 6:2059 (DP-MS—80-65) 

Transuranium Elements 

Transuranic contaminated waste form characterization and 

data base, 6:2100 (UCRL—15299(Vol.3)) 
Vitrification 

Low leach rate glasses for immobilization of nuclear wastes, 

6:2076 (PNL—3522) 
RADIOACTIVE WASTE STORAGE 
Alpha-Bearing Wastes 

Transuranic (TRU) Waste Management Program: strategy 

document, 6:2056 (DOE/AL/TRU—8002) 
Containers 

Behavior of radioactive wastes incorporated in concrete and 

stored on open-air bed at CAMEN, 6:2103 (PNL-TR—408) 
Engineered Safety Systems 

Summary report of waste tank improvement studies, 6:2082 

(RHO-LD— 136) 
Geologic Deposits 

Development of reference conditions for geologic repositories 
for nuclear waste in the USA, 6:2093 (SAND—80- 
2416C(Draft)) 

High-Level Radioactive Wastes 

Development of reference conditions for geologic repositories 
for nuclear waste in the USA, 6:2093 (SAND—80- 
2416C(Draft)) 

Summary report of waste tank improvement studies, 6:2082 
(RHO-LD— 136) 

Safety 

Engineered barrier development for a nuclear waste repository 
in basalt: an integration of current knowledge, 6:2080 (RHO- 
BWI-ST—7) 

Salt Deposits 

Composite backfill materials for radioactive waste isolation by 

deep burial in salt, 6:2087 (SAND—80-1377C) 
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Seals 
Borehole plugging test activities in southeastern New Mexico, 
6:2095 (SAND—80-2462C) 
Tanks 
Summary report of waste tank improvement studies, 6:2082 
(RHO-LD— 136) 
Underground Storage 
Valence states of actinides in synthetic monazites (For possible 
storage of high-level nuclear wastes), 6:2652 (CONF- 
801124—22(Draft)) 


RADIOACTIVE WASTES 


See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Certification 
Methodologies for certification of transuranic waste packages, 
6:2052 (BMI-X—703) 
Comparative Evaluations 
Continuous-flow leaching studies of crushed and cored 
SYNROC, 6:2633 (UCRL—84679) 
Environmental Exposure Pathway 
ALLDOS: a computer program for calculation of radiation 
doses from airborne and waterborne releases, 6:3003 (PNL— 
3524) 
Environmental Transport 
Radioactive wastes, 6:2916 
Leaching 
Continuous-flow leaching studies of crushed and cored 
SYNROC, 6:2633 (UCRL—84679) 
Factors influencing leachability in a pelletized waste form, 
6:2066 (MLM—2773(OP)) 
Low leach rate glasses for immobilization of nuclear wastes, 
6:2076 (PNL—3522) 
Legislation 
Transportation of radioactive materials: legislative and 
regulatory information system, 6:2031 (CONF-801115—4) 
Packaging 
Methodologies for certification of transuranic waste packages, 
6:2052 (BMI-X—703) 
TRU waste transportation package development, 6:2041 
(SAND—80-0793C) 
Waste form characterization and its relationship to 
transportation accident analysis, 6:2044 (SAND—80-0813C) 
Radionuclide Migration 
ALLDOS: a computer program for calculation of radiation 
doses from airborne and waterborne releases, 6:3003 (PNL— 
3524) 
Rail Transport 
Predicting routes of radioactive wastes moved on the US 
railroad system, 6:2032 (CONF-801115—23) 
Risk Assessment 
Review comments on the report of the steering committee on 
waste acceptance criteria for the Waste Isolation Pilot Plant, 
6:2111 (DOE/AL/10752—4) 
Socio-Economic Factors 
Radioactive wastes, 6:2916 
Specifications 
Review comments on the report of the steering committee on 
waste acceptance criteria for the Waste Isolation Pilot Plant, 
6:2111 (DOE/AL/10752—4) 
Transport Regulations 
Transportation of radioactive materials: legislative and 
regulatory information system, 6:2031 (CONF-801115—4) 
Waste Transportation 
Analysis and model testing of Super Tiger Type B packaging 
in accident environments, 6:2716 (SAND—80-0158C) 
Contact-handled transuranic transportation system structural 
analysis (TRUPACT), 6:2719 (SAND—80-0792C) 
One-dimensional thermal response modeling of a transuranic 
foamed overpack system to a fire (TRUPACT), 6:2723 
(SAND—80-0910C) 
TRU waste transportation package development, 6:2041 
(SAND—80-0793C) 
Waste form characterization and its relationship to 
transportation accident analysis, 6:2044 (SAND—80-0813C) 
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RADIOACTIVITY TRANSPORT 
Deposition of radionuclides on Mol-7B-samples (LMFBR), 
6:2371 (DOE-tr—172) 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOCARBON DATING 
See CARBON 14 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOIMMUNOASSAY 
Automation 

Automation and semiautomation of enzyme immunoassay 

instrumentation, 6:2948 
RADIOISOTOPE HEAT SOURCES 
Environmental Effects 

Interactions of ***PuO, heat sources with terrestrial and 

aquatic environments. Interim summary, 6:2123 (LA—8362) 
Fabrication 

General-Purpose Heat Source Project and Space Nuclear 
Safety and Fuels Program. Progress report, July 1980, 
6:2126 (LA—8582-PR) 

Research Programs 

General-Purpose Heat Source Project and Space Nuclear 
Safety and Fuels Program. Progress report, May 1980, 
6:2124 (LA—8555-PR) 

General-Purpose Heat Source Project and Space Nuclear 
Safety and Fuels Program. Progress report, July 1980, 
6:2126 (LA—8582-PR) 

General-Purpose Heat Source Project and Space Nuciear 
Safety and Fuels Program. Progress report, June 1980, 
6:2125 (LA—8573-PR) 

RADIOISOTOPES 
Radioecological Concentration 

Gamma-ray emitting radionuclide concentrations in selected 
environmental media from the vicinity of the calvert cliffs 
nuclear power plant. Report for Aug 75-May 78, 6:2915 
(PB—80-148521) 

RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Biological Localization 

Nuclear medicine technology. Progress report, quarter ending 

March 31, 1980, 6:2977 (ORNL/TM—7411) 
Chemical Preparation 

Nuclear medicine technology. Progress report, quarter ending 

March 31, 1980, 6:2977 (ORNL/TM—7411) 
Tissue Distribution 
Nuclear medicine technology. Progress report, quarter ending 
March 31, 1980, 6:2977 (ORNL/TM—7411) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Linear Accelerators 

PIGMI program at the Los Alamos Scientific Laboratory, 

6:2976 (LA—8525-SR) 
RADIUM 
Bound State 

Bound, 7snp 'P;° series in Ra I: measurements and predictions, 

6:3069 
P States 

Bound, 7snp 'P;° series in Ra I: measurements and predictions, 

6:3069 
RADIUM 224 
Gamma Detection 

Radon and thoron emanation measurements and the effect of 

ground water, 6:2892 (BNL—28491) 
RADIUM 226 
Gamma Detection 

Radon and thoron emanation measurements and the effect of 

ground water, 6:2892 (BNL—28491) 
Radioecological Concentration 
Radiological survey of the inactive uranium-mill tailings at Ray 
Point, Texas, 6:2894 (ORNL—5463) 
RADIUM 228 
Radioecologica!l Concentration 
228Ra and ***Th in coastal waters, 6:2917 


RANKINE CYCLE POWER SYSTEMS 
Technology Assessment 


Radionuclide Migration 
228Ra and ***Th in coastal waters, 6:2917 
RAFT RIVER VALLEY 
Geothermal Wells 
Planning and executicn of Raft River stimulation treatments, 
6:2273 (CONF-800242—) 
Raft River: Mechanical design and operations, 6:2274 (CONF- 
800242—) 
Raft River well stimulation experiments: geothermal reservoir 
well stimulation program, 6:2276 (DOE/AL/10563—T7) 
RAIL TRANSPORT 
Functional Models 
Predicting routes of radioactive wastes moved on the US 
railroad system, 6:2032 (CONF-801115—23) 
Planning 
Predicting routes of radioactive wastes moved on the US 
railroad system, 6:2032 (CONF-801115—23) 
RAILGUN ACCELERATORS 
Computerized Simulation 
MAGRAC: a railgun simulation program, 6:3302 (UCRL— 
84877) 
Design 
Design and fabrication of large- and small-bore railguns, 6:2729 
(UCRL—84876) 
Fabrication 
Design and fabrication of large- and small-bore railguns, 6:2729 
(UCRL—84876) 
Magnetic Fields 
MAGRAC: a railgun simulation program, 6:3302 (UCRL— 
84877) 
Operation 
Railgun accelerators for gram-sized projectiles, 6:2726 
(UCRL—84623) 
Performance 
Design and fabrication of large- and small-bore railguns, 6:2729 
(UCRL—84876) 
Results of railgun experiments powered by magnetic flux 
compression generators, 6:2728 (UCRL—84875) 
Uses 
Railgun accelerators for gram-sized projectiles, 6:2726 
(UCRL—84623) 
Results of railgun experiments powered by magnetic flux 
compression generators, 6:2728 (UCRL—84875) 
RANKINE CYCLE POWER SYSTEMS 
Economic Analysis 
Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt. 1)(Sect.A)) 
Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6(Pt. 1)(Sect.B)) 
Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 
Fuel Consumption 
Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) 
Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6/£ t.1)(Sect.B)) 
Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 
Performance Testing 
KIPS GDS teardown, 6:2122 (DOE/ET/33001—T40) 
Technology Assessment 
Cogeneration Technology Alternatives Study (CTAS). United 
Technologies Corporation final report. Volume III: energy 
conversion system characteristics, 6:2555 
(DOE/NASA/0030—80/3) 





RANKINE CYCLE POWER SYSTEMS 
Technology Assessment 


Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume III: 
industrial processes, 6:2557 (DOE/NASA/0031—80/3) 

Wear 
KIPS GDS teardown, 6:2122 (DOE/ET/33001—T40) 
RAPID TRANSIT SYSTEMS 
See also ELECTRIC RAILWAYS 
Bibliographies 
Travel habits and patterns. volume 2. 1974-february, 1980 


(citations from the NTIS Data Base). Report for 1974-feb 80, 


6:2542 (PB—80-806284) 
RARE EARTH COMPOUNDS 
Valence 

Valence states of actinides in synthetic monazites (For possible 
storage of high-level nuclear wastes), 6:2652 (CONF- 
801124—22(Draft)) 

RATE STRUCTURE 
Demonstration Programs 

Description and evaluation of the Vermont demonstration 

project. Final report, 6:2501 (DOE/RG/08684—T3) 
Legislation 

Lifeline electric rates and alternative approaches to the 
problems of low-income ratepayers: ten case studies of 
rejected programs, 6:2468 (DOE/RG/10066--03) 

Socio-Economic Factors 

Lifeline electric rates and alternative approaches to the 
problems of low-income ratepayers: cross-program summary, 
6:2466 (DOE/RG/10066—01) 

Lifeline electric rates and alternative approaches to the 
problems of low-income ratepayers: ten case studies of 
rejected programs, 6:2468 (DOE/RG/10066—03) 

Lifeline electric rates and alternative approaches to the 
problems of low-income ratepayers. Ten case studies of 
implemented programs, 6:2467 (DOE/RG/10066—02) 

Time-of-Use Pricing 

Time-of-use electricity price effects: Connecticut, 6:2500 
(DOE/RG/08684—T1) 

Time-of-use electricity price effects: Ohio, 6:2502 
(DOE/RG/08684—TS5S) 

Time-of-use electricity price effects: summary I, 6:2503 
(DOE/RG/08684—T6) 

Time-of-use electricity price effects: Arizona, 6:2504 
(DOE/RG/08684—T7) 

RATS 
Radionuclide Kinetics 

Nuclear medicine technology. Progress report, quarter ending 

March 31, 1980, 6:2977 (ORNL/TM—7411) 
RAW MATERIALS 
Prices 

Materials use, rising energy costs, and investment requirements, 

6:2433 (CONF-7903123—) 
Production 
Materials use, rising energy costs, and investment requirements, 
6:2433 (CONF-7903123—) 
RDF 
See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 
See also LOSS OF COOLANT 
Loss-of-feedwater transients in PWRs, 6:2390 (LA-UR—80- 
2811) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR CORES 

Fast-Mixed Spectrum Reactor. Progress report for 1979, 6:2360 
(BNL—S51225) 

Monte Carlo analyses of simple U233 Oo-ThOs and U235 O.- 
ThO: lattices with ENDF/B-IV data (AWBA development 
program). 6:2370 (WAPD-TM—1470) 

REACTOR FUELING 
Monitoring 
Research in remote signal transmission electronics. Report II, 
6:2377 (ORNL /Sub— 7685/7) 
REACTOR INSTRUMENTATION 
Evaluation 
Microprocessor controlled digital period meter, 6:2380 
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Microprocessors 

Microprocessor controlled multipoint recorder with graphical 

video output for reactor core temperatures, 6:2373 
Recording Systems 

Microprocessor controlled multipoint recorder with graphical 

video output for reactor core temperatures, 6:2373 
Temperature Measurement 

Microprocessor controlled multipoint recorder with graphical 

video output for reactor core temperatures, 6:2373 
REACTOR KINETICS 
Fast-Mixed Spectrum Reactor. Progress report for 1979, 6:2360 
(BNL—S51225) 
REACTOR MATERIALS 
(See also specific materials.) 
Creep 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program: Topical report I, selection of 
candidate alloys. Volume 3. Selection of surface 
coating/substrate systems for screening creep and structural 
stability studies, 6:2358 (COO—2975-16(Vol.3)) 

Future needs for inelastic analysis in design of high- 
temperature nuclear plant components (LMFBR), 6:2362 
(CONF-801003—5) 

Deposits 

Deposition of radionuclides on Mol-7B-samples (LMFBR), 

6:2371 (DOE-tr—172) 
Materials Handling 

DFR decommissioning: operating instructions for NaK 
disposal by burning in atomized jet (LMFBR), 6:2366 
(DFR/OIN—1) 

Results of trial discharge of NaK through an atomizing jet 
(LMFBR), 6:2363 (DFR/DSWP/P—(77)29(Rev.)) 

Mechanical Properties 

Fuel/blanket property needs for design of LMFBR elements, 

6:2368 (GEFR-SP—228) 
Performance Testing 

Advanced alloy assessment study. Data for single pin analysis, 

Phase I, TC-293, Rev. 2, 6:2367 (DOE/SF/71031—T6) 
Research Programs 

Fuels and Materials Division biennial report, fiscal years 1979 

and 1980, 6:2598 (EGG—2044) 
Surface Coating 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program: Topical report I, selection of 
candidate alloys. Volume 3. Selection of surface 
coating/substrate systems for screening creep and structural 
stability studies, 6:2358 (COO—2975-16(Vol.3)) 

Tensile Properties 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program: Topical report I, selection of 
candidate alloys. Volume 3. Selection of surface 
coating/substrate systems for screening creep and structural 
stability studies, 6:2358 (COO—2975-16(Vol.3)) 

Future needs for inelastic analysis in design of high- 
temperature nuclear plant components (LMFBR), 6:2362 
(CONF-801003—5) 

REACTOR PERIOD 
Microprocessors 
Microprocessor controlled digital period meter, 6:2380 
REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 

See also REACTOR SAFETY EXPERIMENTS 
Microprocessor controlled digital period meter, 6:2380 
Data Base Management 

Data bases for rapid response to power reactor problems, 

6:2385 (CONF-801095—1) 
Research Programs 

Selection methodology for LWR safety programs and 
proposals. Volume 2. Methodology application, 6:2396 
(SAI—195-80-PA(Vol.2)) 

REACTOR SAFETY EXPERIMENTS 
Flowmeters 

Pulsed neutron generator for mass flow measurement using the 
pulsed neutron activation technique, 6:2792 (SAND—80- 
1414C) 
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REACTOR TECHNOLOGY 
Meetings 
Expectations and realities in the nuclear technology exchanges 
with the USSR, 6:2436 (CONF-801093—1) 
REACTORS 


See also BREEDER REACTORS 
GAS COOLED REACTORS 
HEAVY WATER MODERATED REACTORS 
MIXED SPECTRUM REACTORS 
POWER REACTORS 
WATER COOLED REACTORS 


Reactor Instrumentation 
Microprocessor controlled multipoint recorder with graphical 
video output for reactor core temperatures, 6:2373 
RECEPTORS 
Biochemical Reaction Kinetics 
Chemical modification and reactivity of sulfhydryls and 
disulfides of rat brain nicotinic-like acetylcholine receptors, 
6:2940 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING 
Meetings 
Materials recycling: an overview of the sixth mineral waste 
utilization symposium, 6:2546 (BM-IC—8826) 
REFORMER PROCESSES 
See also STEAM REFORMER PROCESSES 
Mathematical Models 
Hydrocarbon autothermal performing program annual report, 
6:1812 (DOE/MC/12734—T1) 
Research Programs 
Hydrocarbon autothermal performing program annual report, 
6:1812 (DOE/MC/12734—T1) 
REFRACTORY METALS 
Microstructure 
Microstructural studies of hydrogen and deuterium in bec 
refractory metals. Progress report, 1 May 1979-31 July 1980, 
6:2605 (DOE/ER/05111—1) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 


See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 


Fuel Substitution 
Feasibility of burning refuse derived fuel in institutional size 
oil-fired boilers. Final report, 6:2742 (DOE/CS/20167—03) 
Production 
Use of waste oils to improve densified refuse derived fuels. 
Final report, 6:2137 (DOE/CS/20167—01) 
Weathering 
Use of waste oils to improve densified refuse derived fuels. 
Final report, 6:2137 (DOE/CS/20167—01) 
REFUSE-FUELED BOILERS 
Feasibility Studies 
Feasibility of burning refuse derived fuel in institutional size 
oil-fired boilers. Final report, 6:2742 (DOE/CS/20167—03) 
REFUSE-FUELED POWER PLANTS 
Economic Analysis 
Feasibility study of a waste-fueled, fluidized bed co-generation 
facility, 6:2299 
Feasibility study of wood residue fired cogeneration at 
Heppner, Oregon. Final report, October 1979, 6:2292 
(DOE/TIC—11321) 
Study of the feasibility of cogeneration using wood waste as 
fuel. Final report, 6:2293 (DOE/TIC—11322) 
Feasibility Studies 
Feasibility study of a waste-fueled, fluidized bed co-generation 
facility, 6:2299 
Study of the feasibility of cogeneration using wood waste as 
fuel. Final report, 6:2293 (DOE/TIC—11322) 
Technology Assessment 
Feasibility study of a waste-fueled, fluidized bed co-generation 
facility, 6:2299 
Feasibility study of wood residue fired cogeneration at 
Heppner, Oregon. Final report, October 1979, 6:2292 
(DOE/TIC—11321) 


RESIDENTIAL BUILDINGS 
Solar Space Heating 


Study of the feasibility of cogeneration using wood waste as 
fuel. Final report, 6:2293 (DOE/TIC—11322) 
Wood Wastes 
Feasibility study of wood residue fired cogeneration at 
Heppner, Oregon. Final report, October 1979, 6:2292 
(DOE/TIC—11321) 
REGENERATIVE FUEL CELLS 
Feasibility Studies 
Hydrogen-bromine cell for energy storage applications, 6:2489 
Performance 
Hydrogen-bromine cell for energy storage applications, 6:2489 
REGION IV 
See SOUTHEAST REGION 
REGION IX 
See WESTERN REGION 
REGRESSION ANALYSIS 
Sample size for logistic regression with small response 
probability, 6:2975 (DOE/EV/02874—67) 
Testing for two-phase regressions, 6:3307 
REINDEER 
See DEER 
RENEWABLE ENERGY SOURCFS 


See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 


Energy Efficiency 
Science and technology for energy-efficient materials from 
renewable resources, 6:2549 (CONF-7903123—) 
Manuals 
RCS auditor trainee manual: renewable resource measures 
(revised). United States Department of Energy Technical 
Assistance Program for the Residential Conservation Service 
Program, 6:2223 (SERI/SP—722-739) 
Meetings 
Summary proceedings. Conference on inflation, the economy, 
energy conservation, and renewable resources, 6:2444 
(CONF-8005112—) 
RESEARCH PROGRAMS 
Evaluation 
Ocean margin drilling: a technical memorandum, 6:3049 (OTA- 
TM-O—4) 
RESERVOIR ROCK 
Fluid Flow 
Stochastic method for modeling fluid displacement in 
petroleum reservoirs, 6:1941 (LBL—11523) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL BUILDINGS 


See also APARTMENT BUILDINGS 
HOUSES 


Energy Audits 
RCS auditor trainee manual: renewable resource measures 
(revised). United States Department of Energy Technical 
Assistance Program for the Residential Conservation Service 
Program, 6:2223 (SERI/SP—722-739) 
RCS program evaluation plan options, 6:2515 (ORNL/TM— 
7380) 
Energy Conservation 
Analysis of institutional mechanisms affecting residential and 
commercial buildings retrofit, 6:2498 (DOE/PE/70044—T1) 
RCS program evaluation plan options, 6:2515 (ORNL/TM— 
7380) 
Thermal efficiency and taxes: the residential energy 
conservation tax credit, 6:2162 
Energy Consumption 
International residential energy end use data: analysis of 
historical and present day structure and dynamics, 6:2509 
(LBL—10587) 
Retrofitting 
Analysis of institutional mechanisms affecting residential and 
commercial buildings retrofit, 6:2498 (DOE/PE/70044—T 1) 
Solar Space Heating 
RCS auditor trainee manual: renewable resource measures 
(revised). United States Department of Energy Technical 
Assistance Program for the Residential Conservation Service 
Program, 6:2223 (SERI/SP—722-739) 





RESIDENTIAL BUILDINGS 
Solar Water Heating 


Solar Water Heating 

Design package for solar domestic hot water system, 6:2210 
(DOE/NASA/CR—161558) 

RCS auditor trainee manual: renewable resource measures 
(revised). United States Department of Energy Technical 
Assistance Program for the Residential Conservation Service 
Program, 6:2223 (SERI/SP—722-739) 

Water Source Heat Pumps 

A comprehensive examination of the energy requirements, 
costs, and environmental and legal implications of expanded 
use of ground water source heat pumps. Final report, 6:2517 
(PB—80-140247) 

Wind Turbines 

RCS auditor trainee manual: renewable resource measures 
(revised). United States Department of Energy Technical 
Assistance Program for the Residential Conservation Service 
Program, 6:2223 (SERI/SP—722-739) 

Windows 
Air leakage of newly instaled residential windows, 6:2511 
(LBL—11111) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESOURCE RECOVERY FACILITIES 
Economic Analysis 

Energy and resource recovery from solid waste. Report from a 
workshop considering problems identified by the 
intergovernmental science, engineering, and technology 
advisory panel held at Lanham, Maryland on September 24- 
26, 1979, 6:2580 (PB—80-150790) 

Environmental Impacts 

Energy and resource recovery from solid waste. Report from a 
workshop considering problems identified by the 
intergovernmental science, engineering, and technology 
advisory panel held at Lanham, Maryland on September 24- 
26, 1979, 6:2580 (PB—80-150790) 


Technology Assessment 
Energy and resource recovery from solid waste. Report from a 
workshop considering problems identified by the 
intergovernmental science, engineering, and technology 
advisory panel held at Lanham, Maryland on September 24- 
26, 1979, 6:2580 (PB—80-150790) 
RESPIRATORY SYSTEM 


See also LARYNX 
LUNGS 
NOSE 
TRACHEA 


Pathological Changes 
Cancer and Toxicology Section, 6:3001 (ORNL—5685) 
Sensitivity 
Comparison of normal and asthmatic subjects’ responses to 
sulfate pollutant aerosols, 6:3030 (UR—3490-1886) 
RESPIRATORY SYSTEM DISEASES 
See also EMPHYSEMA 
Pathological Changes 
Association of IgA multiple myeloma with pre-existing disease, 
6:2986 
RESTAURANTS 
Energy Consumption 
Jolly Tiger data report. Monthly report, 6:2494 
(DOE/CS/20020—T 1) 
Jolly Tiger data report. Monthly report, 6:2495 
(DOE/CS/20020—T2) 
Jolly Tiger data report. Monthly report, 6:2496 
(DOE/CS/20020—T3) 
Solar Space Heating 
Solar heating and hot water system installed at Shoney's 
Restaurant, North Little Rock, Arkansas. Final report, 
6:2209 (DOE/NASA/CR—161557) 
Solar Water Heating 
Solar heating and hot water system installed at Shoney's 
Restaurant, North Little Rock, Arkansas. Final report, 
6:2209 (DOE/NASA/CR—161557) 
Trade 
Jolly Tiger data report. Monthly report, 6:2494 
(DOE/CS/20020—T1) 
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Jolly Tiger data report. Monthly report, 6:2495 
(DOE/CS/20020—T2) 
Jolly Tiger data report. Monthly report, 6:2496 
(DOE/CS/20020—T3) 
RETICULOCYTES 
Early Radiation Effects 
Effects of humoral factors on amplification of nonrecognizable 
erthrocytic and granulocytic precursors (Cosmic radiation), 
6:3010 
RETORTED SHALES 
See SPENT SHALES 
RETORTS 
See also CHEMICAL REACTORS 
Ignition 
Investigation of the Geokinetics horizontal in situ oil shale 
retorting process. Quarterly report, July, August, September 
1980, 6:1971 (DOE/LC/10787—65) 
RETROFITTING 
Feasibility Studies 
Retrofitting, 6:1952 (BNL—51229) 
Financial Incentives 
Analysis of institutional mechanisms affecting residential and 
commercial buildings retrofit, 6:2498 (DOE/PE/70044—T1) 
REVERSE-FIELD PINCH 
Design 
“Compact” reversed-field pinch (CRFP) reactor design, 6:3243 
(COO—2218-185) 
Optimization 
Compact-toroid fusion reactor based on the field-reversed theta 
pinch: reactor scaling and optimization for CTOR, 6:3261 
(LA-UR—80-2921) 
Scaling Laws 
Compact-toroid fusion reactor based on the field-reversed theta 
pinch: reactor scaling and optimization for CTOR, 6:3261 
(LA-UR—80-2921) 
RHEUMATIC DISEASES 
Diagnosis 
Synthetic oligopeptide substrates: their diagnostic application 
in blood coagulation, fibrinolysis, and other pathologic 
states, 6:2943 
RHO-765 RESONANCES 
Particle Production 
Measurement of vector meson production in proton-proton 
collisions at the CERN ISR, 6:3104 
RHR SYSTEMS 
(Residual heat removal.) 
Performance 
Gas-Cooled Fast Breeder Reactor Preliminary Safety 
Information Document, Amendment 10. GCFR residual heat 
removal system criteria, design, and performance, 6:2387 
(GA—10298(Amend. 10)) 
RIBONUCLEIC ACID 
See RNA 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGS (STORAGE) 
See STORAGE RINGS 
RIO BLANCO EVENT 
Ground Motion 
Project RIO BLANCO, low-rise building damage study, 
6:2824 (PB—80-149867) 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT 
Method to develop data supporting consequence analyses of 
transporting nuclear materials in the United States, 6:2047 
(SAND—80-0903C) 
RISKS 
See HAZARDS 
RNA 
(Ribonucleic acid.) 
See also TRANSFER RNA 
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Metabolism 
Aberrant RNA metabolism in hamster embryo fibroblasts 
exposed to benzo(a)pyrene, 6:3017 (CONF-8010108—1) 
ROCK BEDS 
Sensible Heat Storage 
Developing and upgrading of solar system thermal energy 
storage simulation models. Technical progress report, March 
1, 1979-February 29, 1980, 6:2238 (DOE/CS/34482—4) 
ROCKETS 
Environmental Effects 
Ionospheric effects of rocket exhaust products (HEAO-C, 
Skylab and SPS-HLLV), 6:3065 (DOE/ER—0082) 
RODENTS 
See also MICE 


RATS 
Diet 
Coefficients of digestibility and caloric diet of rodents in the 
northern Great Basin desert, 6:2885 
ROOFS 
Thermal Insulatiou 
Moveable insulation systems: a comparison matrix, 6:2230 
ROTORS 
Motion 

Implementation of a computer produced movie, 6:3299 

(ORNL/CSD/TM—130) 
RUBIDIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Solvent Extraction 

Studies of the size-selective extraction of alkali metal ions by 
the synergistic extraction system, crown ether-di(2- 
ethylhexyl) phosphoric acid-benzene, 6:2650 

RUNAWAY ELECTRONS 
Distribution Functions 

Simulations of the runaway electron distributions, 6:3206 

(DOE/ET/53036—14) 
RURAL AREAS 
Air Pollution 

Cross-country urban and rural measurements of NOx and SO2. 

Final report, 6:2838 (PB—80-137227) 
Energy Supplies 

International forum on appropriate industrial technology held 

at New Delhi/Anand, India on November 20-30, 1978. 
Planning of rural energy systems: issues and perspective. 
Background paper, 6:2415 (PB—80-154685) 
RUTHENIUM COMPLEXES 
Structural Chemical Analysis 
Synthesis and structural characterization of 
([PPN][CIRus(CO),3]: a butterfly cluster with a bridging 
chloride, 6:2656 


Synthesis 
Synthesis and structural characterization of 
[PPN][CIRus(CO):3]: a butterfly cluster with a bridging 
chloride, 6:2656 


S MATRIX 
Multiperipheral Model 

Multiperipheral ring dynamics and a definition of the complete 

twisted Reggeon loop, 6:3139 
SACCHARIDES 
Liquid Column Chromatography 

Detector based on optical activity for high performance liquid 

chromatographic detection of trace organics, 6:2688 
SACCHAROMYCES CEREVISIAE 
Gene Mutations 

Production and characterization of yeast cytochrome c 
antibodies; immunological studies of mutants with altered 
cytochrome c synthesis, 6:2933 (UR—3490-1922) 

ROAM mutations causing increased expression of yeast genes: 
their activation by signals directed toward conjugation 
functions and their formation by insertion of tyl repetitive 
elements, 6:2968 (UR—3490-1879) 

Mutation Frequency 

Effects of spermine on the detection of induced forward 
mutation at the CAN] locus in yeast: evidence for selection 
against canavanine-resistant mutants, 6:2970 

Mutations 

Use of the iso-1-cytochrome c system for investigating 

nonsense mutants and suppressors in yeast, 6:2981 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
Safeguards for special nuclear materials, 6:2112 (HEDL-SA— 
1965) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SALMONELLA TYPHIMURIUM 
Sensitivity 

Effect of the co-carcinogen benzo(e)pyrene on microsome- 
mediated chemical mutagenesis in Salmonella typhimurium, 
6:3042 

SALT CAVERNS 
Creep 

Compression and extension data for dome salt from West 

Hackberry, Louisiana, 6:1963 (SAND—79-0668) 
Geology 

Strategic Petroleum Reserve (SPR) geological site 
characterization report, Bryan Mound salt dome: Section I, 
Section II, and Section III, 6:1964 (SAND—80-7111) 

Geophysical Surveys 

Strategic Petroleum Reserve (SPR) geological site 
characterization report, Bryan Mound salt dome: Section I, 
Section II, and Section III, 6:1964 (SAND—80-7111) 

Stability 

Compression and extension data for dome salt from West 
Hackberry, Louisiana, 6:1963 (SAND—79-0668) 

Strategic Petroleum Reserve (SPR) geological site 
characterization report, Bryan Mound salt dome: Section I, 
Section II, and Section III, 6:1964 (SAND—80-7111) 

SALT DEPOSITS 

Geological aspects of weak spot analysis for the federal 
repository for radioactive wastes at the Gorleben site, 6:2072 
(ORNL-tr—4673) 

Creep 

Compression and extension data for dome salt from West 
Hackberry, Louisiana, 6:1963 (SAND—79-0668) 

Estimation of long-term creep behavior of salt, 6:3053 
(UCRL—53003) 

Strategic Petroleum Reserve (SPR) geological site 
characterization report, Bryan Mound salt dome: Section I, 
Section II, and Section III, 6:1964 (SAND—80-7111) 





Hydraulics 


Hydraulics 
Flow properties of rock salt: study on the extrapolation of test 
results to long time periods, 6:2104 (UCRL-Trans—11550) 


Strategic Petroleum Reserve (SPR) geological site 
characterization report, Bryan Mound salt dome: Section I, 
Section II, and Section III, 6:1964 (SAND—80-7111) 

Permeability 

Experimental plan for in-situ synthetic and natural brine 
movement studies at Avery Island, 6:2071 (ONWI/Sub— 
79/E512/02200/4) 

Rock Mechanics 

Flow properties of rock salt: study on the extrapolation of test 
results to long time periods, 6:2104 (UCRL-Trans—11550) 

Quasi-static strength and deformational characteristics of domal 
salt from Avery Island, Louisiana, 6:2877 (ONWI—116) 

Stress Analysis 

Quasi-static strength and deformational characteristics of domal 

salt from Avery Island, Louisiana, 6:2877 (ONWI—116) 
SALT VAULT PROJECT 
Computerized Simulation 

Three-dimensional simulation of project salt valut. Final report, 

6:2070 (ONWI/Sub—79/E512-01300/2) 
SALTS 
Toxicity 

Assessment of plant toxicity threshold of several heat transfer 
and storage fluids and eutectic salts, 6:3027 (UCLA— 
12/1264) 

SAMARIUM 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

SAMPLING 
Multivariate generalizations of the Wald--Wolfowitz and 
Smirnov two-sample tests, 6:3297 
Measuring Methods 
Rapid sampling culture chamber, 6:2982 
Monte Carlo Method 

Interpretation of conditional Monte Carlo as a form of 

importance sampling, 6:3189 
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SAND 
Deposition 
Numerical solution of sand transport in hydraulic fracturing, 
6:2270 (CONF-800242—) 
SANDSTONES 
Strains 
Empirical relation for dilatant behavior in brittle rocks, 6:3054 
Stresses 
Empirical relation for dilatant behavior in brittle rocks, 6:3054 
SARCOMAS 
Radioinduction 

New mouse tumor model system (RIF-1) for comparison of 

end-point studies, 6:3007 
SASOL PROCESS 

Sasol: South Africa's oi] from coal story--background for 
environmental assessment. Final report Jul-Aug 79, 6:1837 
(PB—80-148752) 

SATELLITE POWER SYSTEM 
See ORBITAL SOLAR POWER PLANTS 
SATELLITE SOLAR POWER STATIONS 
See ORBITAL SOLAR POWER PLANTS 
SCANDIUM 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

SCANDIUM COMPOUNDS 
Enthalpy 

High temperature vaporization and thermodynamics of 

scandium monophosphide, 6:2640 
Entropy 

High temperature vaporization and thermodynamics of 

scandium monophosphide, 6:2640 
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SCATTERING AMPLITUDES 
Diagrams 


Mathematical properties of ordered amplitude graphs, 6:3138 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-] REACTOR 
SCHOOL BUILDINGS 
Energy Audits 

Energy system for the Georgetown University academic 
building. Volume III. Appendices. Final report, 6:2194 
(DOE/ET/23136—T1(Vol.3)) 

Energy Consumption 

Energy use and engineering audits at state-owned facilities in 

Minnesota, 6:2491 (CONF-801076—1) 
Photovoltaic Power Supplies 

Energy system for the Georgetown University academic 
building. Volume III. Appendices. Final report, 6:2194 
(DOE/ET/23136—T1(Vol.3)) 

Energy system for the Georgetown University Academic 
building. Volume II. Technical analysis. Final report, 6:2193 
(DOE/ET/23136—T1(Vol.2)) 

Solar Water Heating 
Solar energy system performance evaluation, July 1979 
through June 1980, 6:2226 (SOLAR/2016—80/14) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCINTILLATOR-PHOTODIODE DETECTORS 
Design 

Photoionization detector for the detection of xenon light, 

6:2789 (LA-UR—80-3158) 
SCRAP METALS 
Recycling 

Materials recycling: an overview of the sixth mineral waste 

utilization symposium, 6:2546 (BM-IC—8826) 
SCREW PINCH 
Plasma Instability 
Two-term approximation for growth rates of a guiding center 
screw pinch, 6:3219 
Plasma Macroinstabilities 
Stability of the noncircular screw pinch, 6:3220 
SCRUBBERS 
Bibliographies 

Gas scrubbers used in pollution control. Volume 2. 1976-1978 
(citations from the NTIS Data Base). Report for 1976-78, 
6:2752 (PB—80-806458) 

Gas scrubbers used on pollution control. Volume 3 (citations 
from the NTIS Data Base). Report for 1979-Mar 80, 6:2753 
(PB—80-806466) 

Gas scrubbers used in pollution control. Volume 4. 1977- 
March, 1980 (citations from the Engineering Index Data 
Base). Report for 1977-Mar 80, 6:2754 (PB—80-806474) 

Performance 

Particulate control highlights: research at high 

temperature/pressure, 6:2749 (PB—80-149891) 
SEA BED 
Research Programs 
Status of subseabed repository design concepts and 
radionuclide, 6:2094 (SAND—80-2456C) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEALS 
Performance Testing 
Performance testing of large metallic seals, 6:2718 (SAND— 
80-0790C) 
SEAS 
See also ATLANTIC OCEAN 
Carbon Cycle 

Distributions of transit time and age for several models of 

carbon turnover in the ocean, 6:2897 (CONF-8010106—5) 
Oil Spills 

The biological effects of spills. Volume 2. 1978-march, 1980 
(citations from the NTIS data base). Report for 1978-Mar 80, 
6:3024 (PB—80-806821) 

The biological effects of oil spills (citations from the American 
Petroleum Institute data base). Report for 1975-Feb 80, 
6:3025 (PB—80-806839) 


SEAWATER 
Degassing 

Ocean thermal energy conversion gas desorption studies. 
Volume 1. Design of experiments (Open-cycle power 
systems), 6:2202 (ORNL/TM—7438/V1) 

SEBACEOUS GLANDS 
See SKIN 
SEDIMENTATION 
Correlations 

Sulfur isotopes of iron sulfides in Devonian-Mississippian shales 
of the Appalachian basin: control by rate of sedimentation, 
6:3051 

SEDIMENTS 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Chemical Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Research Programs 

Status of subseabed repository design concepts and 

radionuclide, 6:2094 (SAND—80-2456C) 
SEED-SLAG INTERACTIONS 
Computer Calculations 

Thermochemistry of seed and slag vaporization and 

condensation in coal-fired MHD, 6:2482 
SEISMIC WAVES 
Mathematical Models 

Seismograms of explosions at Regional Distances in the 
Western U.S.: observations and reflectivity method 
modeling, 6:3052 (LA-UR—80-3012) 

SELENIUM 
Absorption Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 





SELENIUM 
X-Ray Fluorescence Analysis 


Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

SELENIUM 75 
Positron Computed Tomography 

Nuclear medicine technology. Progress report, quarter ending 

March 31, 1980, 6:2977 (ORNL/TM—7411) 


Nuclear medicine technology. Progress report, quarter ending 
March 31, 1980, 6:2977 (ORNL/TM—7411) 
SELENIUM 77 
Biochemistry 
Comprehensive progress report for Fourier transform NMR 
(nuclear magnetic resonance) of metals of environmental 
significance, 6:2931 (PB—80-137490) 
SELENIUM COMPOUNDS 
R Ai ph ot 7 
Nuclear medicine technology. Progress report, quarter ending 
March 31, 1980, 6:2977 (ORNL/TM—7411) 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
Thermoelectric Properties 
Apparatus for measuring the thermoelectric power of 
semiconductors, 6:2483 
SENSIBLE HEAT STORAGE 
Mathematical Models 
Developing and upgrading of solar system thermal energy 
storage simulation models. Technical progress report, March 
1, 1979-February 29, 1980, 6:2238 (DOE/CS/34482—4) 
Simulation 
Developing and upgrading of solar system thermal energy 
storage simulation models. Technical progress report, March 
1, 1979-February 29, 1980, 6:2238 (DOE/CS/34482—4) 
SENSITIVITY ANALYSIS 
New measure of sensitivity for social system simulation 
models, 6:2418 
Computer Codes 
SENSIT: a cross-section and design sensitivity and uncertainty 
analysis code, 6:3181 (LA-UR—80-2868) 
SEQUOYAH-1 REACTOR 
Surveillance 
Advances in noise analysis for nuclear plant surveillance and 
diagnostics, 6:2375 (CONF-801053—8) 
SERUM (IMMUNE) 
See IMMUNE SERUMS 
SEWAGE 
Waste Processing 
Data report. The fate of human enteric viruscs in a natural 
sewage recycling system, 6:2991 (BNL—51281) 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SHAFT EXCAVATIONS 
See also RADIOACTIVE WASTE DISPOSAL 
Lining Processes 
Method of lining a vertical mine shaft with concrete (Patent 
application), 6:1878 
SHALE OIL 
See also SHALE OIL FRACTIONS 
Biological Effects 
Comparative dermotoxicity of shale oils, 6:3020 (LA-UR—80- 
3195) 
Carcinogenesis 
Comparative dermotoxicity of shale oils, 6:3020 (LA-UR—80- 
3195) 
Production 
Investigation of the Geokinetics horizontal in situ oil shale 
retorting process. Quarterly report, July, August, September 
1980, 6:1971 (DOE/LC/10787—65) 
SHALE OIL FRACTIONS 
Radioactivation 
Cytotoxicity in human skin fibroblasts induced by 
photcactivated polycyclic aromatic hydrocarbons, 6:3019 
(LA-UR—80-3010) 
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Toxicity 

Cytotoxicity in human skin fibroblasts induced by 
photoactivated polycyclic aromatic hydrocarbons, 6:3019 
(LA-UR—80-3010) 

SHEATHS (FUEL) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDING 
Design 

First wall-shield design considerations for ETF, 6:3236 

(CONF-801011—44) 
Multigroup Theory 

Status of multigroup sensitivity profiles and covariance 
matrices available from the radiation shielding information 
center, 6:3179 (CONF-8010113—1) 

Neutron Transport 

Use of a small accelerator as a source of 14-MeV neutrons for 

shielding studies, 6:3192 (CONF-801111—18) 
SHIELDING MATERIALS 
Thermal Testing 

Developmental testing of partially volatile neutron shields for 
high-performance shipping casks (Boro-silicone 236; BISCO 
NS-I; Permali JN), 6:2717 (SAND—80-0568C) 

SHIFT PROCESSES 
Catalysts 

Coal gasification pilot plant support studies. Subtask 3-1. Effect 
of raw product gas composition on shift catalysts (134 
references), 6:1826 (FE—2806-14) 

Combined sift and methanation in a fluidized-bed reactor. 
Quarterly progress report, 1 July 1980-30 September 1980, 
6:1809 (DOE/ET/14815—16) 

SHIPPER-RECEIVER DIFFERENCES 
Errors 
Limit of error - who needs it, 6:2113 (RFP—3078) 
SHIPS 
Antifoulants 

Hull performance assessment model (HPAM). Volume I: 
Executive summary. Final report 30 Sep 78-31 Jan 80, 6:2530 
(PB—80-145816) 

Hull performance assessment model (HPAM). Volume II: 
technical report of analytical results. Final report 30 Sep 78- 
31 Jan 80, 6:2531 (PB—80-145824) 

Hull performance assessment model (HPAM). Volume IV: 
computer program user’s manual and data matrices. Final 
report 30 Sep 78-31 Jan 80, 6:2532 (PB—80-145840) 

Corrosion Protection 

Hull performance assessment model (HPAM). Volume I: 
Executive summary. Final report 30 Sep 78-31 Jan 80, 6:2530 
(PB—80-145816) 

Hull performance assessment model (HPAM). Volume II: 
technical report of analytical results. Final report 30 Sep 78- 
31 Jan 80, 6:2531 (PB—80-145824) 

Hull performance assessment model (HPAM). Volume IV: 
computer program user’s manual and data matrices. Final 
report 30 Sep 78-31 Jan 80, 6:2532 (PB—80-145840) 

Fuel Consumption 

Competitive shipping research and development program - 
shipping operations resource allocation project. Volume I: 
Executive summary. Final report, 6:2437 (PB—80-142748) 

Competitive shipping research and development program - 
shipping operations resource allocation project. Volume II: 
technical methodology. Final report, 6:2438 (PB—80-142755) 

Competitive shipping research and development program - 
shipping operations resource allocation project. Volume III- 
A: ship summary-general cargo. Final report, 6:2439 (PB— 
80-142763) 

Competitive shipping research and development program - 
shipping operations resource allocation project. Volume III- 
B: ship summary-bulk carriers. Final report, 6:2440 (PB—80- 
142771) 

Competitive shipping research and development program - 
shipping operations resource allocation project. Volume IV: 
appendix-1977 shipping data. Final report, 6:2441 (PB—80- 
142789) 
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Hull performance assessment model (HPAM). Volume I: 
Executive summary. Final report 30 Sep 78-31 Jan 80, 6:2530 
(PB—80-145816) 

Hull performance assessment model (HPAM). Volume II: 
technical report of analytical results. Final report 30 Sep 78- 
31 Jan 80, 6:2531 (PB—80-145824) 

Hull performance assessment model (HPAM). Volume IV: 
computer program user’s manual and data matrices. Final 
report 30 Sep 78-31 Jan 80, 6:2532 (PB—80-145840) 

Productivity 

Competitive shipping research and development program - 
shipping operations resource allocation project. Volume I: 
Executive summary. Final report, 6:2437 (PB—80-142748) 

Competitive shipping research and development program - 
shipping operations resource allocation project. Volume II: 
technical methodology. Final report, 6:2438 (PB—80-142755) 

Competitive shipping research and development program - 
shipping operations resource allocation project. Volume III- 
A: ship summary-general cargo. Final report, 6:2439 (PB— 
80-142763) 

Competitive shipping research and development program - 
shipping operations resource allocation project. Volume III- 
B: ship summary-bulk carriers. Final report, 6:2440 (PB—80- 
142771) 

Competitive shipping research and development program - 
shipping operations resource allocation project. Volume IV: 
appendix-1977 shipping data. Final report, 6:2441 (PB—80- 
142789) 

SHOCK WAVES 
Chemical Activation 

Physico-chemical processes in shock compression, 6:2670 (LA- 

tr—80-24) 
Hydrodynamic Model 

Simple model for decay of laser generated shock waves, 6:3072 

(UCID— 18826) 
Phase Transformations 

Physico-chemical processes in shock compression, 6:2670 (LA- 

tr—80-24) 
SHOWER COUNTERS 

(Detects high energy gamma radiation or high energy particles on 

basis of cascade showers in layered absorbers.) 
Design 
Sampling calorimeters in high energy physics, 6:2785 (BNL— 
28380) 
SIGMA MODEL 
Renormalization 
Nonlinear models in 2+¢€ dimensions, 6:3136 
SIGMA PARTICLES 
Particle Production 

Charged and neutral particle production from 400 GeV/c 

proton-proton collisions, 6:3099 
SIGMA-2430 RESONANCES 
Weak Hadronic Decay 

Production of anti-neutrons and charged anti-sigmas in e* e~ 

annihilations, 6:3105 
SILICA 
Toxicity 

Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 

SILICON 
Crystal Defects 

Defect structure of web silicon ribbon, 6:2173 

(DOE/JPL/954852—T1) 
Crystal Growth 

Large area silicon sheet by EFG. Second quarterly report, 
April 1, 1980-June 30, 1980, 6:2171 (DOE/JPL/954355— 
80/2) 

Crystal Structure 

Microscopic theory of the phase transformation and lattice 

dynamics of Si, 6:2639 
Crystal-Phase Transformations 

Microscopic theory of the phase transformation and lattice 

dynamics of Si, 6:2639 
Elasticity 

Microscopic theory of the phase transformation and lattice 

dynamics of Si, 6:2639 


SILICON SOLAR CELLS 
Screen Printing 


Electron Collisions 

Observations of discrete energy loss effects in spectra of 
positrons reflected from solid surfaces, 6:3068 (CONF- 
8010110—1) 

Electronic Structure 

Electronic structure of a Pd monolayer on an Si (111) surface, 

6:2634 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Ion Implantation 

Depth distributions of low energy deuterium implanted into 
silicon as determined by SIMS, 6:3081 

Hydrogen in fusion first wall surfaces, 6:3275 (SAND—80- 
1543C) 

Lattice Vibrations 

Microscopic theory of the phase transformation and lattice 

dynamics of Si, 6:2639 
Physical Radiation Effects 

Defects in neutron-irradiated extrinsic p-type silicon, 6:2632 

(SAND—80-1503C) 
Positron Collisions 

Observations of discrete energy loss effects in spectra of 
positrons reflected from solid surfaces, 6:3068 (CONF- 
8010110—1) 

Production 

Development of processes for the production of solar grade 
silicon from halides and alkali metals. Phase II. Fourth 
quarterly report, 1 July-30 September 1980, 6:2176 
(DOE/JPL/955491—80/4) 

Sorptive Properties 

Electronic structure of a Pd monolayer on an Si (111) surface, 

6:2634 
Thermoelectric Properties 
Apparatus for measuring the thermoelectric power of 
semiconductors, 6:2483 
SILICON 28 TARGET 
Fluorine 19 Reactions 
J-dependence of the (1°F,'®O) reaction, 6:3153 
SILICON 30 TARGET 
Fluorine 19 Reactions 
J-dependence of the (?°F,'*O) reaction, 6:3153 
SILICON IONS 
Ion Spectroscopy 

Wavelength measurements of 1s2s *S-1s2p *P transitions in 

helium-like **Si'!**, **S'** and **Cl'**, 6:3079 
SILICON SOLAR CELLS 
Design 

Design, fabrication, and performance of a 20 percent efficient 

silicon solar cell, 6:2185 (SAND—80-2225) 
Electric Contacts 

Impact of screen printing on the cost of solar cell 
metallization, 6:2190 

Phase 2 of the array automated assembly task for the low cost 
silicon solar array project. Final report, 6:2174 
(DOE/JPL/954854—80/8) 

Fabrication 

Phase 2 of the array automated assembly task for the low cost 
silicon solar array project. Final report, 6:2174 
(DOE/JPL/954854—80/8) 

Performance 

Design, fabrication, and performance of a 20 percent efficient 

silicon solar cell, 6:2185 (SAND—80-2225) 
Performance Testing 

Phase 2 of the array automated assembly task for the low cost 
silicon solar array project. Final report, 6:2174 
(DOE/JPL/954854—80/8) 

Screen Printing 
Impact of screen printing on the cost of solar cell 
metallization, 6:2190 





SILICONES 
Screen Printing 


SILICONES 
Toxicity 

Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 

SILVER 
Chemisorption 

Direct observation of the behavior of heavy single atoms on 

amorphous carbon substrates, 6:2635 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional eiements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

SILVER 109 
Energy Levels 

Nuclear chemistry research and spectroscopy with radioactive 
sources. Sixteenth annual progress report, 6:2697 (ORO— 
3346-242) 

SILVER COMPLEXES 
Chemical Reactions 

Coordination chemistry of bis(6-camphorquinone 
dioximato)nickel(II) and -palladium(II). Reactions and 
structural studies of some M3Ags cluster complexes of 
camphorquinone dioxime, 6:2659 

Structural Chemical Analysis 

Coordination chemistry of bis(5-camphorquinone 
dioximato)nickel(II) and -palladium(II). Reactions and 
structural studies of some M3Ags; cluster complexes of 
camphorquinone dioxime, 6:2659 

SILVER NITRATES 
Electric Conductivity 
Electrolytes. From dilute solutions to fused salts, 6:2666 
Thermodynamic Properties 
Electrolytes. From dilute solutions to fused salts, 6:2666 
SKELETON 
Genetic Radiation Effects 
Induced skeletal mutations, 6:3008 
SKIN 
Carcinogenesis 

Comparative dermotoxicity of shale oils, 6:3020 (LA-UR—80- 

3195) 
Inflammation 

Comparative dermotoxicity of shale oils, 6:3020 (LA-UR—80- 

3195) 
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Sensitivity 

Metabolism and macromolecular binding of benzo(a)pyrene 
and its noncarcinogenic isomer benzo(e)pyrene in cell 
culture, 6:3015 

SLIGHTLY ENRICHED URANIUM 

(0 - 5 per cent.) 

Criticality 
Criticality of moderated and undermoderated low-enriched 
uranium oxide systems, 6:2715 (RFP—3117) 
SLUDGES 
Waste Product Utilization 
Acid sludge utilization, 6:2552 (DOE/BC/10089—1) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 
Hydraulic Transport 

Mineral recovery from US coals, 6:1880 (LASL—80- 

24(BRIEF)) 
SMECTITE 
Sorptive Properties 
Temperature and pH effects on sorption properties of 
subseabed clay, 6:2088 (SAND—80-1588C) 
SNR REACTOR 
See SNR-] REACTOR 
SNR-1 REACTOR 
Reactor Control Systems 

Fluid dynamic investigations of SNR-300 absorbers of the first 

and second shutdown unit, 6:2378 (DOE-tr—168) 
Scram Rods 
Fluid dynamic investigations of SNR-300 absorbers of the first 
and second shutdown unit, 6:2378 (DOE-tr—168) 
SNR-300 REACTOR 
See SNR-] REACTOR 
SODIUM 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 
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Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Membrane Transport 

Regulation of sodium and potassium transport in 
phytohemagglutinin-stimulated human blood lymphocytes, 
6:2988 

Self-Diffusion 
Self-diffusion mechanism in solid sodium by NMR, 6:2619 
Solvent Extraction 

Studies of the size-selective extraction of alkali metal ions by 
the synergistic extraction system, crown ether-di(2- 
ethylhexyl) phosphoric acid-benzene, 6:2650 

Toxicity 

Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 

SODIUM 23 
Nuclear Magnetic Resonance 
Self-diffusion mechanism in solid sodium by NMR, 6:2619 
SODIUM COMPOUNDS 
Nuclear Magnetic Resonance 

Carbon-13 nuclear magnetic resonance spectroscopic 

investigation of the Kiliani reaction, 6:2679 
SODIUM COOLED REACTORS 


See also FFTF REACTOR 
KNK REACTOR 
LMFBR TYPE REACTORS 
SNR-] REACTOR 


Air Cleaning Systems 
Sodium fire aerosol loading capacity of several sand and gravel 
filters, 6:2388 (HEDL-SA—2128) 
SODIUM HYDRIDES 
Precipitation 
Sodium hydride precipitation in sodium cold traps, 6:2359 
(ANL—79-101) 
SODIUM HYDROXIDES 
Toxicity 
Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 
SODIUM NITRATES 
Comparative Evaluations 
Investigation of a basic electrolyte for decontamination, 6:2698 
(RFP—3101) 
Toxicity 
Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 
SOFT X RADIATION 
Comparative Evaluations 
Transformation of mouse C3H/10T 1/2 cells by single and 
fractionated doses of x rays and fission-spectrum neutrons, 
6:3009 
SOIL CHEMISTRY 
See also AGRICULTURE 
Mathematical Models 
Analytical model of the decomposition of soil organic matter, 
6:2887 
Application of a model of the decomposition of soil organic 
matter, 6:2888 
SOILS 
Bibliographies 
Geothermal wetlands: an annotated bibliography of pertinent 
literature, 6:2251 (EGG—2029) 
Biodegradation 
Application of a model of the decomposition of soil organic 
matter, 6:2888 
Decontamination 
Initial testing of pilot scale equipment for soil decontamination, 
6:2078 (RFP—3022) 
Leaching 
Small weighing-leaching lysimeter for biological research, 
6:2891 (PNL-SA—7664) 


Organic Matter 
Analytical model of the decomposition of soil organic matter, 
6:2887 
Radioactivity 
Radon and thoron emanation measurements and the effect of 
ground water, 6:2892 (BNL—28491) 
Radioassay 
Dual germanium detector system for the routine assay of low 
level transuranics in soil, 6:2788 (LA-UR—80-3149) 
SOLAR ABSORBERS 
Optical Properties 
Effect of surface curvature on measurement of the absorptance 
properties of solar coatings, 6:2231 
Sensitivity of solar transmittance, reflectance and absorptance 
to selected averaging procedures and solar irradiance 
distributions, 6:2236 
Sensitivity 
Sensitivity of solar transmittance, reflectance and absorptance 
to selected averaging procedures and solar irradiance 
distributions, 6:2236 
SOLAR ACCESS 
See SOLAR RIGHTS 
Legal Aspects 
Describing the solar space in a solar easement, 6:2157 
Simplified solar easements, 6:2158 
Solar envelope, 6:2156 
Zoning 
Drafting a simple solar easement, 6:2159 
SOLAR AIR CONDITIONERS 
Mathematical Models 
Performance predictions for adiabatic desiccant dehumidifiers 
using linear solutions, 6:2229 
Performance 
Performance predictions for adiabatic desiccant dehumidifiers 
using linear solutions, 6:2229 
SOLAR AIR CONDITIONING 
Performance predictions for adiabatic desiccant dehumidifiers 
using linear solutions, 6:2213 
SOLAR AIR HEATERS 
Design 
Low cost bare-plate solar air collector, 6:2233 
(DOE/R5/10143—T1) 
Economic Analysis 
Low cost bare-plate solar air collector, 6:2233 
(DOE/RS5/10143—T1) 
Performance 
Low cost bare-plate solar air collector, 6:2233 
(DOE/RS/10143—T1) 
SOLAR CELL ARRAYS 
See also PHOTOVOLTAIC POWER SUPPLIES 
Manufacturing 
Automated solar module assembly line. Final report, 6:2175 
(DOE/JPL/955287—80/6) 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
Annealing 
Development and fabrication of a solar cel! junction processing 
system. Quarterly progress report No. 3, October 1980, 
6:2177 (DOE/JPL/955640—80/3) 
Electric Contacts 
Analysis and evaluation in the production process and 
equipment area of the Low-Cost Solar Array Project, 6:2172 
(DOE/JPL/954796—80/9) 
High resolution, low cost solar cell contact development. 
Quarterly technical progress and schedule report, September 
28, 1980, 6:2178 (DOE/JPL/955725—80/1) 
Environmental Impacts 
Environmental, health, and safety aspects of photovoltaics, 
6:2151 (BNL—28436) 
Health Hazards 
Environmental, health, and safety aspects of photovoltaics, 
6:2151 (BNL—28436) 





Ion Implantation 
Development and fabrication of a solar cell junction processing 
system. Quarterly progress report No. 3, October 1980, 
6:2177 (DOE/JPL/955640—80/3) 
Research Programs 
DOE explores solar photovoltaics, 6:2188 
SOLAR COLLECTORS 


See also EVACUATED COLLECTORS 
FIXED MIRROR COLLECTORS 
SOLAR AIR HEATERS 
UNGLAZED SOLAR COLLECTORS 
V TROUGH COLLECTORS 


Efficiency 
Operating thresholds of solar collection systems, 6:2237 
Operation 
Operating thresholds of solar collection systems, 6:2228 
SOLAR COOLING SYSTEMS 


See also SOLAR AIR CONDITIONERS 
SOLAR REFRIGERATORS 


Heat pump and thermal storage system for solar heating and 
cooling based on the reaction of calcium chloride and 
methanol vapor, 6:2239 

Demonstration Programs 

Solar energy designed planned unit development, 6:2218 (PB— 

80-142276) 
Marketing Research 

Market assessment for active solar heating and cooling 
products. Category B: A survey of decision makers in the 
HVAC market place. Survey instruments, 6:2205 
(DOE/CS/30209—T 1) 

Performance 

Construction of a complete all season conditioning with solar 
energy of an office building of 260 m? and its operation. 
Final report, 6:2214 (EUR—6702-EN) 

Surveys 

Market assessment for active solar heating and cooling 
products. Category B: A survey of decision makers in the 
HVAC market place. Survey instruments, 6:2205 
(DOE/CS/30209—T1) 

SOLAR DISTRICT HEATING 

Characterization of selected application of biomass energy 
technologies and a solar district heating and cooling system, 
6:2168 (DOE/EV—0104) 

SOLAR ENERGY 
Directories 
Illinois solar energy directory, 6:2146 (PB—80-149222) 
Financial Incentives 

Thermal efficiency and taxes: the residential energy 

conservation tax credit, 6:2162 
Forecasting 

Energy technology scenarios for use in water resources 
assessments under Section 13a of the Federal Nonnuclear 
Energy Research and Development Act, 6:2452 
(DOE/EV—0090) 

International Cooperation 

French, German, and Israeli solar activity in Mexico, 6:2199 

(UCID— 18815) 


Aspects 
Solar policy for the 80's, 6:2161 
Legislation 
Legislation: federal legislation-abstracts, 6:2160 
Thermal efficiency and taxes: the residential energy 
conservation tax credit, 6:2162 
Meetings 
Energy pilot studies - integrating report. geothermal, solar, 
rational use of energy (conservation), automotive propulsion 
systems, 6:2241 (PB—80-146988) 
Solar policy for the 80's, 6:2161 
Political Aspects 
US solar energy policy for less developed countries, 6:2152 
(DOE/CS/10048—T1) 
Public Opinion 
Public attitudes toward risk tradeoffs in energy policy choices. 
Final report, 6:2416 (PNL—3402) 
Socio-Economic Factors 
US solar energy policy for less developed countries, 6:2152 
(DOE/CS/10048—T1) 
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SOLAR ENERGY CONVERSION 
Gallium Arsenide Solar Cells 
Photoelectrochemical behavior of n-Ga-As electrodes in 
temperature molten-salt electrolytes, 6:2691 
Photogalvanic Cells 
Electron transfer in the quenching of triplet methylene blue by 
complexes of iron(II), 6:2690 
SOLAR EQUIPMENT 
See also HELIOSTATS 
PHOTOELECTROCHEMICAL CELLS 
PHOTOVOLTAIC POWER SUPPLIES 
PYRANOMETERS 
SOLAR ABSORBERS 
SOLAR CELL ARRAYS 
SOLAR CELLS 
SOLAR COLLECTORS 
SOLAR COOLING SYSTEMS 
SOLAR HEATING SYSTEMS 
SOLAR REFRIGERATORS 
SOLAR STILLS 
SOLAR WATER HEATERS 
SOLAR WATER PUMPS 
SPECTRALLY SELECTIVE SURFACES 
Directories 
Illinois solar energy directory, 6:2146 (PB—80-149222) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 

Heat pump and thermal storage system for solar heating and 
cooling based on the reaction of calcium chloride and 
methanol vapor, 6:2239 

Control Systems 

Study on the use of adaptive control for energy conservation 
in large solar heated and cooled buildings, 6:2216 (LA-UR— 
80-2574) 

Design 

Design data brochure for a pyramidal optics solar system, 
6:2207 (DOE/NASA/CR—161202) 

Life of Montana Insurance Company solar system: operation 
and maintenance manual, 6:2206 (DOE/CS/32147—T1) 

Solar heating system at Quitman County Bank, Marks, 
Mississippi. Final report, 6:2208 (DOE/NASA/CR—161549) 

Solar heating and hot water system installed at Shoney's 
Restaurant, North Little Rock, Arkansas. Final report, 
6:2209 (DOE/NASA/CR—161557) 

Installation 

Solar heating system at Quitman County Bank, Marks, 

Mississippi. Final report, 6:2208 (DOE/NASA/CR—161549) 
Manuals 

RCS auditor trainee manual: renewable resource measures 
(revised). United States Department of Energy Technical 
Assistance Program for the Residential Conservation Service 
Program, 6:2223 (SERI/SP—722-739) 

Marketing Research 

Market assessment for active solar heating and cooling 
products. Category B: A survey of decision makers in the 
HVAC market place. Survey instruments, 6:2205 
(DOE/CS/30209—T 1) 

Performance 

Construction of a complete all season conditioning with solar 
energy of an office building of 260 m? and its operation. 
Final report, 6:2214 (EUR—6702-EN) 

Rural Housing Research Unit (RHRU), Clemson, South 
Carolina: Solar energy system performance evaluation, 
November 1979 through April 1980, 6:2227 (SOLAR/2086— 
80/14) 

Solar energy system performance evaluation, November 1979- 
April 1980: Sir Galahad, Virginia Beach, VA, 6:2225 
(SOLAR/1028—80/14) 

Size 

Appropriate sizing of solar heating systems, 6:2224 

(SERI/TR—333-320) 
Surveys 

Market assessment for active solar heating and cooling 
products. Category B: A survey of decision makers in the 
HVAC market place. Survey instruments, 6:2205 
(DOE/CS/30209—T1) 

SOLAR PROCESS HEAT 
Demonstration Programs 

Modular industrial solar retrofit project (MISR), 6:2222 

(SAND—80-1857C) 
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SOLAR REFRIGERATORS 

Computer Calculations 

Feasibility study of a refrigeration machine with a free piston 
and three heat sources functioning with a Rankine cycle. 
Final report, January 1, 1978-June 30, 1979, 6:2215 (EUR— 
6786-fr) 

Feasibility Studies 
Feasibility study of a refrigeration machine with a free piston 

and three heat sources functioning with a Rankine cycle. 
Final report, January 1, 1978-June 30, 1979, 6:2215 (EUR— 
6786-fr) 
SOLAR RIGHTS 
Describing the solar space in a solar easement, 6:2157 
Drafting a simple solar easement, 6:2159 
Simplified solar easements, 6:2158 
Solar envelope, 6:2156 
Ethics 
Solar policy for the 80's, 6:2161 
Legal Aspects 
Solar policy for the 80's, 6:2161 
SOLAR STILLS 
French, German, and Israeli solar activity in Mexico, 6:2199 
(UCID— 18815) 
SOLAR THERMAL POWER PLANTS 
See also TOWER FOCUS POWER PLANTS 
Feasibility Studies 
Southeast Regional Assessment Study: an assessment of the 
Opportunities of solar electric power generation in the 
Southeastern United States, 6:2155 (DOE/ET/20321—1) 
Health Hazards 
Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 
Occupational Safety 

Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 

Turbines 
Evaluation of a two-phase turbine for solar electric power 
generation. Final report, 6:2196 (DOE/ET/20431—T1) 
SOLAR TRACKING 
Measurement of heliostat performance characteristics, 6:2200 
SOLAR WATER HEATERS 
Demonstration Programs 

Solar energy designed planned unit development, 6:2218 (PB— 
80-142276) 

Solar energy system performance evaluation, July 1979 
through June 1980, 6:2226 (SOLAR/2016—80/14) 

Design 

Design data brochure for a pyramidal optics solar system, 
6:2207 (DOE/NASA/CR—161202) 

Design package for solar domestic hot water system, 6:2210 
(DOE/NASA/CR—161558) 

Solar heating and hot water system installed at Shoney’s 
Restaurant, North Little Rock, Arkansas. Final report, 
6:2209 (DOE/NASA/CR—161557) 

Solar hot water system installed at Days Inn Motel, Dallas, 
Texas, 6:2211 (DOE/NASA/CR—161569) 

Economics 

Sage, solar assisted gas energy, final report, 6:2220 (PB—80- 

153836) 
Field Tests 

Sage, solar assisted gas energy. Summary report, 6:2219 (PB— 

80- 144363) 
Manuals 

RCS auditor trainee manual: renewable resource measures 
(revised). United States Department of Energy Technical 
Assistance Program for the Residential Conservation Service 
Program, 6:2223 (SERI/SP—722-739) 

Marketing Research 

Market assessment for active solar heating and cooling 
products. Category B: A survey of decision makers in the 
HVAC market place. Survey instruments, 6:2205 

(DOE/CS/30209—T1) 
Sage, solar assisted gas energy. Summary report, 6:2219 (PB— 
80-144363) 


SOLVENT EXTRACTION 
Equipment 


Sage, solar assisted gas energy, final report, 6:2220 (PB—80- 
153836) 
Operation 
Operating thresholds of solar collection systems, 6:2228 
Performance 

Rural Housing Research Unit (RHRU), Clemson, South 
Carolina: Solar energy system performance evaluation, 
November 1979 through April 1980, 6:2227 (SOLAR/2086— 
80/14) 

Solar energy system performance evaluation, November 1979- 
April 1980: Sir Galahad, Virginia Beach, VA, 6:2225 
(SOLAR/1028—80/14) 

Solar energy system performance evaluation, July 1979 
through June 1980, 6:2226 (SOLAR/2016—80/14) 

Surveys 

Market assessment for active solar heating and cooling 
products. Category B: A survey of decision makers in the 
HVAC market place. Survey instruments, 6:2205 
(DOE/CS/30209—T1) 

SOLAR WATER PUMPS 

French, German, and Israeli solar activity in Mexico, 6:2199 
(UCID— 18815) 

SOLID SCINTILLATION DETECTORS 
Beam Monitors 

Sampling grid scintillator: A new absolutely calibrated 
intensity monitor for intense high energy charged particle 
beams, 6:2794 

SOLID WASTES 


See also AGRICULTURAL WASTES 
MINERAL WASTES 
SCRAP METALS 
TAILINGS 
WOOD WASTES 


Agglomeration 
Agglomeration methods of improving FBC sorbent utilization 
and combustion efficiency, 6:1908 (CONF-800428—(Vol.3)) 
Anaerobic Digestion 
Certain aspects of anaerobic digestion of wastewater solids in 
the thermophilic range at the Hyperion treatment plant, 
6:2909 
Energy Recovery 
Energy and resource recovery from solid waste. Report from a 
workshop considering problems identified by the 
intergovernmental science, engineering, and technology 
advisory panel held at Lanham, Maryland on September 24- 
26, 1979, 6:2580 (PB—80-150790) 
Leaching 
Laboratory and field studies of pressurized FBC waste leachate 
generation and attenuation, 6:1900 (CONF-800428—(Vol.3)) 
Waste Disposal 
Fluidized-bed combustion residue disposal: environmental 
impact and utilization, 6:1898 (CONF-800428—(Vol.3)) 
Laboratory and field studies of pressurized FBC waste leachate 
generation and attenuation, 6:1900 (CONF-800428—(Vol.3)) 
Waste Product Utilization 
Fluidized-bed combustion residue disposal: environmental 
impact and utilization, 6:1898 (CONF-800428—(Vol.3)) 
Research program to assess the impact of the land application 
of fluidized bed combustion residue on human nutrition, 
6:1897 (CONF-800428—(Vol.3)) 
Status of research on agricultural uses of fluidized bed 
combustion residue, 6:1896 (CONF-800428—(Vol.3)) 
Use of fluidized bed combustion spent sorbent in energy forest 
production and agriculture, 6:1901 (CONF-800428—(Vol.3)) 
Utilization of the by-products from fluidized bed combustion 
systems, 6:1899 (CONF-800428—(Vol.3)) 
SOLIDS 
Pneumatic Transport 
Coal gasification pilot plant support studies. Subtask 2-3. Void- 
gas stripping in coal gasification systems, 6:1825 (FE—2806- 
13 


SOLVENT EXTRACTION 
Dissolution 
Method for improving dissolution efficiency in gas-absorption 
and liquid extraction processes (Patent application), 6:2005 
Equipment 
Annular centrifugal contactors for solvent extraction, 6:2648 
Annular pulse column development studies, 6:2028 





SOLVENT-REFINED COAL 
Equipment 


SOLVENT-REFINED COAL 
Chemical Analysis 
Gel permeation chromatography of coal-derived products with 
on-line infrared detection, 6:1854 
Denitrification 
Catalyst for hydrotreating carbonaceous liquids (Patent 
application), 6:1850 
Desulfurization 
Catalyst for hydrotreating carbonaceous liquids (Patent 
application), 6:1850 
SOLVENT-REFINING COAL PLANTS 
See SRC PROCESS 
SOLVENTS 
Air Pollution 
Organic solvent cleaners - background information for 
proposed standards. Final report, 6:2840 (PB—80-137912) 
Water Pollution 
Organic solvent cleaners - background information for 
proposed standards. Final report, 6:2840 (PB—80-137912) 
SOOT 
Shape 
Thermal radiation of spherical and cylindrical soot particles, 
6:2701 (LBL—11656) 
Thermal Radiation 
Thermal radiation of spherical and cylindrical soot particles, 
6:2701 (LBL—11656) 
SORGHUM 
Energy Yield 
Energy potential of sugarcane and sweet sorghum, 6:2180 
Production 
Energy potential of sugarcane and sweet sorghum, 6:2180 
Production of sugarcane and tropical grasses as renewable 
energy source. Third annual report, 1979-1980, 6:2167 
(DOE/ET/20071—T2) 
Yields 
Production of sugarcane and tropical grasses as renewable 
energy source. Third annual report, 1979-1980, 6:2167 
(DOE/ET/20071—T2) 
SOUTH AFRICA 
Coal Liquefaction Plants 
Sasol: South Africa's oil from coal story--background for 
environmental assessment. Final report Jul-Aug 79, 6:1837 
(PB—80-148752) 
SOUTH CAROLINA 
Standards 
Economic impact of implementing RACT guidelines in the 
non-attainment areas for ozone in South Carolina. Final 
report, 6:2419 (PB—80-134067) 
SOUTH DAKOTA 
Geochemical Surveys 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 
SOUTHEAST REGION 


See also ALABAMA 
MISSISSIPPI 
SOUTH CAROLINA 
TENNESSEE 


Solar Energy 
Southeast Regional Assessment Study: an assessment of the 
opportunities of solar electric power generation in the 
Southeastern United States, 6:2155 (DOE/ET/20321—1) 
SPACE HVAC SYSTEMS 
Energy Conservation 
Potential energy savings using comfort-index controls for 
building heating and cooling systems. Final report, 6:2518 
(PB—80-144181) 
SPACE VEHICLES 
Navigational Instruments 
Single gimbal/strapdown inertial navigation system for use on 
spin stabilized flight test vehicles, 6:2725 (SAND—80-2479C) 
Optical Reflection 
Satellite power system (SPS) brightness due to reflected 
sunlight, 6:2153 (DOE/ER—0081) 
Stability 
Single gimbal/strapdown inertial navigation system for use on 
spin stabilized flight test vehicles, 6:2725 (SAND—80-2479C) 
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SPACECRAFT POWER SUPPLIES 
Radioisotope Heat Sources 

General-Purpose Heat Source Project and Space Nuclear 
Safety and Fuels Program. Progress report, May 1980, 
6:2124 (LA—8555-PR) 

General-Purpose Heat Source Project and Space Nuclear 
Safety and Fuels Program. Progress report, July 1980, 
6:2126 (LA—8582-PR) 

General-Purpose Heat Source Project and Space Nuclear 
Safety and Fuels Program. Progress report, June 1980, 
6:2125 (LA—8573-PR) 

Rankine Cycle Power Systems 
KIPS GDS teardown, 6:2122 (DOE/ET/33001—T40) 
Thermoelectric Generators 

Interactions of 7**PuO, heat sources with terrestrial and 

aquatic environments. Interim summary, 6:2123 (LA—8362) 
SPECTRALLY SELECTIVE SURFACES 
Optical Properties 

Development of selective surfaces. Final technical progress 
report, September 11, 1978-March 31, 1980, 6:2235 
(TELIC—80-1) 

Sensitivity of solar transmittance, reflectance and absorptance 
to selected averaging procedures and solar irradiance 
distributions, 6:2236 

Sputtering 

Development of selective surfaces. Final technical progress 
report, September 11, 1978-March 31, 1980, 6:2235 
(TELIC—80-1) 

SPECTROMETERS 
See also MOESSBAUER SPECTROMETERS 
Superconducting Magnets 
Superconducting magnet system for a 750 GeV muon 
spectrometer, 6:2787 (LA-UR—80-3025) 
SPEED REGULATORS 
Design 
Electronic controls for battery-electric vehicles, 6:2587 
SPENT FUEL CASKS 
Closures 

Performance testing of large metallic seals, 6:2718 (SAND— 

80-0790C) 
Criticality 

Nuclear criticality safety studies applicable to spent fuel 
shipping cask designs and spent fuel storage, 6:2713 
(ORNL/TM—7403) 

Fires 

Modelling of pool fire environments using experimental results 
of a two-hour test of a railcar/cask system, 6:2721 (SAND— 
80-0906C) 

Forecasting 
US cask requirements and industry capability survey, 6:2043 
(SAND—80-0797C) 
Manufacturing 
Cask manufacturing methods and quality assurance problems, 
6:2724 (SAND—80-1016C) 
Materials 
Cask manufacturing methods and quality assurance problems, 
6:2724 (SAND—80-1016C) 
Shielding Materials 
Developmental testing of partially volatile neutron shields for 
high-performance shipping casks (Boro-silicone 236; BISCO 
NS-I; Permali JN), 6:2717 (SAND—80-0568C) 
Unloading 
Evaluation of dry versus wet unloading of spent nuclear fuel 
shipping casks, 6:2042 (SAND—80-0796C) 
SPENT FUEL ELEMENTS 
Materials Handling 
Commercial waste and spent fuel packaging program. 
Quarterly report, July through September 1980, 6:2033 
(DOE/NV/10061—4) 
Testing 
Interim report on whole rod testing, 6:2036 (HEDL—6776) 
SPENT FUEL STORAGE 
See also AWAY-FROM-REACTOR STORAGE 
Alternative concepts for dry storage of spent fuel at Morris 
Operation, 6:2037 (NEDG—24729) 
Concepts for spent fuel storage tests at Morris operation, 
6:2038 (NEDG—24806) 
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Development of reference conditions for geologic repositories 
for nuclear waste in the USA, 6:2093 (SAND—80- 
2416C(Draft)) 

Shipping and storage of encapsulated N reactor irradiated fuel 
elements, 6:2049 (UNI—1546) 

Research Programs 

Commercial waste and spent fuel packaging program. 
Quarterly report, July through September 1980, 6:2033 
(DOE/NV/10061—4) 

SPENT FUELS 
Encapsulation 

Demonstrate fuel disassembly/encapsulation. Technical 
progress report, July 1980-September 1980, 6:2051 (AGNS— 
47921-3026-TPR-2) 

Reprocessing 

Kilogram-scale purification of americium by ion exchange, 
6:2027 

Process for recovering actinide values (Patent), 6:2026 

Separation of macro-quantities of actinide elements at 
Savannah River by high-pressure cation exchange, 6:2024 

SPENT SHALES 
Waste Product Utilization 

Preparation of grout for stabilization of abandoned in-situ oil 

shale retorts (Patent application), 6:1978 
SPERMINE 
Biological Effects 

Effects of spermine on the detection of induced forward 
mutation at the CAN] locus in yeast: evidence for selection 
against canavanine-resistant mutants, 6:2970 

SPINACH 
Food Processing 
Analysis of energy utilization in spinach processing, 6:2573 
SPLEEN CELLS 


. 
©ssiun 





Suppression of hamster lymphocyte reactivity to simian virus 
40 tumor surface antigens by spleen cells from pregnant 
hamsters, 6:2987 

SPLIT DOSE IRRADIATION 
See FRACTIONATED IRRADIATION 
SPUTTERING 
Mass Spectroscopy 

Depth distributions of low energy deuterium implanted into 

silicon as determined by SIMS, 6:3081 
SRC PROCESS 

Solvent Refined Coal (SRC) process: trace elements. Volume 
III. Pilot plant development work. Part 6. Fate of trace 
elements in the SRC process (Ph.D. Thesis), 6:1805 
(DOE/ET/10104—T6) 

Pilot Plants 

Solvent Refined Coal (SRC) process. Quarterly technical 
progress report, April 1979-June 1979, 6:1806 
(DOE/ET/10104—T7) 

Solvent Refined Coal (SRC) process. Quarterly technical 
progress report, January 1979-March 1979, 6:1804 
(DOE/ET/10104—TS) 

Process Development Units 

Solvent Refined Coal (SRC) process. Quarterly technical 
progress report, January 1979-March 1979, 6:1804 
(DOE/ET/10104—TS) 

STAINLESS STEEL-304 
Creep 

Future needs for inelastic analysis in design of high- 
temperature nuclear plant components, 6:2362 (CONF- 
801003—S) 

Neutron Transport 

Use of a small accelerator as a source of 14-MeV neutrons for 

shielding studies, 6:3192 (CONF-801111—18) 
Tensile Properties 

Future needs for inelastic analysis in design of high- 
temperature nuclear plant components, 6:2362 (CONF- 
801003—5) 

STAINLESS STEEL-316 
Creep 

Future needs for inelastic analysis in design of high- 
temperature nuclear plant components, 6:2362 (CONF- 
801003—5) 


Mechanical Properties 
Thermal creep effects on 20% cold worked AISI 316 
mechanical properties, 6:2610 (HEDL-TME—80-46) 
Phase Stability 
Influence of injected helium on the phase instability of ion- 
irradiated stainless steel, 6:2601 (CONF-801072—1) 
Physical Radiation Effects 
Development of a swelling equation for 20%-CW 316 ina 
fusion device, 6:2608 (HEDL—6879) 
Influence of injected helium on the phase instability of ion- 
irradiated stainless steel, 6:2601 (CONF-801072—1) 
Radiation-induced phase development in AISI 316, 6:2609 
(HEDL-SA—2157) 
Tensile Properties 
Future needs for inelastic analysis in design of high- 
temperature nuclear plant components, 6:2362 (CONF- 
801003—5) 
STAINLESS STEEL-321 
Creep 
New methods of analysis of materials strength data for the 
ASME Boiler and Pressure Vessel Code, 6:2706 (CONF- 
801102—31) 
Tensile Properties 
New methods of analysis of materials strength data for the 
ASME Boiler and Pressure Vessel Code, 6:2706 (CONF- 
801102—31) 
STAINLESS STEELS 


See also STAINLESS STEEL-304 
STAINLESS STEEL-316 
STAINLESS STEEL-321 


Chemical Composition 
Overview of metal properties council materials studies in 
gasification pilot plants, 6:1801 (CONF-800997—1) 
Corrosion 
Geothermal materials survey: Baca Geothermal Demonstration 
Power Plant, Baca, New Mexico, 6:2277 (DOE/ET/27026— 
TS) 
Decontamination 
Investigation of a basic electrolyte for decontamination, 6:2698 
(RFP—3101) 
Deposits 
Deposition of radionuclides on Mol-7B-samples, 6:2371 (DOE- 
tr—172) 
Materials Drilling 
Conventionally drilled stainless steel with the influence of 
subsequent processing, 6:2714 (RFP—3054) 
Materials Testing 
Overview of metal properties council materials studies in 
gasification pilot plants, 6:1801 (CONF-800997—1) 
Sputtering 
Development of selective surfaces. Final technical progress 
report, September 11, 1978-March 31, 1980, 6:2235 
(TELIC—80-1) 
Strains 
Measured and predicted temperatures and strains in stationary 
GTA welds, 6:2614 (UCRL—84552) 
Weldability 
Measured and predicted temperatures and strains in stationary 
GTA welds, 6:2614 (UCRL—84552) 
STANDING CROP 
See BIOMASS 
STATIONARY POLLUTANT SOURCES 
(Used for general articles when sources are not named. See also 
specific stationary sources, e.g., Fossil-fuel Power Plants.) 
See also AIR POLLUTION 
Pollution Regulations 
Compliance status of major air pollution facilities. Final report, 
6:2882 (PB—80-154560) 
STATISTICAL DATA 
Distribution 
Application of TEDPED to analyze serum enzyme 
distributions in rabbits, 6:2974 (CONF-8010106—6) 
STATISTICS 
See also REGRESSION ANALYSIS 
Evaluation of the parameters of S/sub U/ by rational fractions, 
6:3304 
Logistic model and estimation of latent structure, 6:3309 
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Distribution 


Multivariate generalizations of the Wald--Wolfowitz and 

Smirnov two-sample tests, 6:3297 
STEAM INJECTION 
Field Tests 

DEEP STEAM project. Quarterly report, January 1-March 

31, 1980, 61943 (SAND—80-1471) 
Research Programs 

DEEP STEAM project. Quarterly report, January 1-March 

31, 1980, 6:1943 (SAND—80-1471) 
STEAM REFORMER PROCESSES 
Catalysts 

Catalyst and process development for the H2 preparation from 
future fuel cell feedstocks. Quarterly progress report, April 
1-June 30, 1979, 6:2128 (DOE/ET/15383—9) 

Catalyst and process development for hydrogen preparation 
from future fuel cell feedstocks. Quarterly report July 1- 
September 30, 1979, 6:2129 (DOE/ET/15383—12) 

Catalyst and process development for the Hz preparation from 
future fuel cell feedstocks. Quarterly progress report, 
January 1-March 31, 1979, 6:2127 (DOE/ET/15383—6) 

STEAM TURBINES 
Economic Analysis 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/003 1—80/6(Pt.1)(Sect.A)) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6(Pt.1)(Sect.B)) 

Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 

Fuel Consumption 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6(Pt.1)(Sect.B)) 

Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 

Technology Assessment 

Cogeneration Technology Alternatives Study (CTAS). United 
Technologies Corporation final report. Volume III: energy 
conversion system characteristics, 6:2555 
(DOE/NASA/0030—80/3) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume III: 
industrial processes, 6:2557 (DOE/NASA/0031—80/3) 

Turbine Blades 

Metallurgical analysis of rim cracking in an lp steam turbine 

disc (PWR), 6:2355 (EPRI-NP—1532) 
STEEL-ASTM-A508 
Stress Corrosion 

Fractographic and microstructural analysis of stress corrosion 
cracking of A533 Grade B Class 1 plate and A508 Class 2 
forging in pressurized reactor-grade water at 93 degrees C, 
6:2356 (NUREG/CR—1127) 

STEEL-ASTM-A533-B 
Stress Corrosion 

Fractographic and microstructural analysis of stress corrosion 
cracking of A533 Grade B Class | plate and A508 Class 2 
forging in pressurized reactor-grade water at 93 degrees C, 
6:2356 (NUREG/CR—1127) 

STEELS 
See also STAINLESS STEELS 
STEEL-ASTM-A508 
Fracture Properties 

What is the role of materials in the safety and reliability 

aspects of LWR’s, 6:2602 (CONF-7903123—) 
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Gas Tungsten-Arc Welding 
Prevention of burn-back when tungsten arc (tack) welding 
small diameter tubes of differing wall thicknesses, 6:2607 
(GEPP-TIS—547) 
STEM CELLS 
Cell Cycle 
Turnover of circulating hematopoietic stem cells, 6:2957 
STIRLING ENGINES 
Design 
Low pressure high speed Stirling air engine. Final technical 
report, 6:2755 (DOE/R5/10142—2) 
Economic Analysis 
Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6(Pt.1)(Sect.B)) 

Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 

Fabrication 

Low pressure high speed Stirling air engine. Final technical 

report, 6:2755 (DOE/RS5/10142—2) 
Fuel Consumption 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6(Pt. 1)(Sect.B)) 

Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 

Performance Testing 

Low pressure high speed Stirling air engine. Final technical 

report, 6:2755 (DOE/R5/10142—2) 
Technology Assessment 

Cogeneration Technology Alternatives Study (CTAS). United 
Technologies Corporation final report. Volume III: energy 
conversion system characteristics, 6:2555 
(DOE/NASA/0030—80/3) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume III: 
industrial processes, 6:2557 (DOE/NASA/0031—80/3) 

STOCKS 
See INVENTORIES 
STORAGE FACILITIES 
Design 

AFR spent fuel storage program. Technical progress report, 

July 1980-September 1980, 6:2030 (AGNS—47921-TPR-5) 
Licensing 
AFR spent fuel storage program. Technical progress report, 
July 1980-September 1980, 6:2030 (AGNS—47921-TPR-5) 
STORAGE RINGS 
See also CERN ISR 
DCI ORSAY STORAGE RING 
ISABELLE STORAGE RINGS 
Beam Currents 

Phenomenological analysis of current limits in storage rings, 

6:2763 (BNL—51236) 
Beam Dynamics 

Compensation for longitudinal space charge forces as inductive 
wall impedances, 6:2759 (BNL—51236) 

Proceedings of the 1979 workshop on beam current limitations 
in storage rings, July 16-27, 1979, 6:2778 (BNL—51236) 

Single bunch fast longitudinal instability, 6:2768 (BNL—51236) 

Tacoma mode, 6:2771 (BNL—51236) 

Beam Monitors 
Carbon filament beam profile monitor for high energy proton- 
antiproton storage rings, 6:2782 (BNL—51236) 
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Meetings 

Proceedings of the 1979 workshop on beam current limitations 

in storage rings, July 16-27, 1979, 6:2778 (BNL—51236) 
Two-Stream Instability 

Two stream instability in electron storage rings, 6:2770 

{BNL—51236) 
Vacuum Systems 
Bench measurement of vacuum chamber impedances with 
wires, 6:2781 (BNL—51236) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORMS 
See also HURRICANES 
Seasonal Variations 

Average storm duration and seasonal precipitation rates for the 
northeast sector of the United States, 6:2828 (PNL-SA— 
8793) 

STOVER 
See AGRICULTURAL WASTES 
STOVES 
Fire Hazards 

Evaluation and improvement of codes and standards related to 
the use of fuelwood. Progress report, July 1, 1980-September 
30, 1980, 6:2499 (DOE/PR/06010—T3) 

STRAIN GAGES 

Apparatus for installing condition-sensing means in 

subterranean earth formations (Patent application), 6:2803 
STRATEGIC PETROLEUM RESERVE 
Salt Caverns 

Compression and extension data for dome salt from West 

Hackberry, Louisiana, 6:1963 (SAND—79-0668) 
Site Selection 

Strategic Petroleum Reserve (SPR) geological site 
characterization report, Bryan Mound salt dome: Section I, 
Section II, and Section III, 6:1964 (SAND—80-7111) 

STRIPPER FOILS 
See BEAM STRIPPERS 
STRONTIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 


SULFUR 
Environmental Transport 


Ton Exchange 

Development of an improved ion-exchange process for 
removing cesium and strontium from high-level radioactive 
liquid wastes, 6:2059 (DP-MS—80-65) 

Sorption : 

Radionuclide transport and retardation in tuff, 6:2062 (LA- 
UR—80-2949) 

Temperature and pH effects on sorption properties of 
subseabed clay, 6:2088 (SAND—80-1588C) 

STRONTIUM 90 
Environmental Exposure Pathway 

Diets and habitat analyses of mule deer on the 200 areas of the 
Hanford Site in southcentral Washington, 6:2884 (PNL— 
2461) 

Radioecological Concentration 

Diets and habitat analyses of mule deer on the 200 areas of the 
Hanford Site in southcentral Washington, 6:2884 (PNL— 
2461) 

STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
SUBBITUMINOUS COAL 
Hydrogenation 

Kinetics of flash hydrogenation of lignite and subbituminous 

coal, 6:1798 (BNL—28390) 
SUBCRITICALITY 
Reactivity 
Advances in noise analysis for nuclear plant surveillance and 
diagnostics, 6:2375 (CONF-801053—8) 
SUGAR CANE 
Energy Yield 
Energy potential of sugarcane and sweet sorghum, 6:2180 
Production 

Energy potential of sugarcane and sweet sorghum, 6:2180 

Production of sugarcane and tropical grasses as renewable 
energy source. Third annual report, 1979-1980, 6:2167 
(DOE/ET/20071—T2) 

Yields 

Production of sugarcane and tropical grasses as renewable 
energy source. Third annual report, 1979-1980, 6:2167 
(DOE/ET/20071—T2) 

SUGARS 
See SACCHARIDES 
SULFATES 
Biological Effects 

Comparison of normal and asthmatic subjects’ responses to 

sulfate pollutant aerosols, 6:3030 (UR—3490-1886) 
Monitoring 

Statistical analysis of the Los Angeles catalyst study data, 

6:2845 (PB—80-144439) 
Spectrophotometry 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFHYDRYL RADICALS 
Biological Effects 

Chemical modification and reactivity of sulfhydryls and 
disulfides of rat brain nicotinic-like acetylcholine receptors, 
6:2940 

SULFIDES 
Chemical Reactions 

Zinc chloride-catalyzed reactions of oxygen- and sulfur- 
containing compounds which model structures in coal, 
6:2673 (LBL—11026) 

SULFUR 
Air Pollution Monitors 

Regional air pollution study. Carbon dioxide effects on RAMS 
(Regional Air Monitoring System) sulfur monitors. Final 
report, 6:2839 (PB—80-137508) 

Environmental Transport 

Examination of surface removal and horizontal transport of 

atmospheric sulfur on a regional scane, 6:2874 
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SULFUR 
Removal 


Removal 

Catalyst for hydrotreating carbonaceous liquids (Patent 
application), 6:1850 

Evaluation of physical/chemical coal cleaning and flue gas 
desulfurization. Final report Jun 78-Oct 79, 6:1836 (PB—80- 
147622) 

SULFUR DIOXIDE 
Adsorption 

Technique to project the sulfur removal performance of 

fluidized-bed combustors, 6:1890 (CONF-800428—(Vol.3)) 
Air Pollution Control 

Demonstration of Wellman-Lord/Allied Chemical FGD 
technology: demonstration test first year results. Annual 
report Sep 78-Aug 79, 6:2303 (PB—80-146897) 

Guidance for lowest achievable emission rates from 18 major 
stationary sources of particulate, nitrogen oxides, sulfur 
dioxide, or volatile organic compounds, 6:2842 (PB—80- 
140262) 

Sammis generating station: meeting SO2 and particulate 
standards with cleaned Ohio coals. Final report Mar-Jul 79, 
6:2304 (PB—80-147077) 

Monitoring 

Cross-country urban and rural measurements of NOx and SO2. 

Final report, 6:2838 (PB—80-137227) 
Removal 

Evaluation of physical/chemical coal cleaning and flue gas 
desulfurization. Final report Jun 78-Oct 79, 6:1836 (PB—80- 
147622) 

Volatile component recovery from sulfite evaporator 
condensate. Final report 22 Jul 74-14 May 78, 6:2911 (PB— 
80-146921) 

Sorbent Recovery Systems 

Solid sorbent for collecting atmospheric sulfur dioxide. Final 

report may 75-nov 77, 6:2834 (PB—80-131949) 
Stationary Pollutant Sources 

Guidance for lowest achievable emission rates from 18 major 
stationary sources of particulate, nitrogen oxides, sulfur 
dioxide, or volatile organic compounds, 6:2842 (PB—80- 

140262) 
Toxicity 

Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 

Water Pollution Control 

Volatile component recovery from sulfite evaporator 
condensate. Final report 22 Jul 74-14 May 78, 6:2911 (PB— 
80-146921) 

SULFUR FLUORIDES 
Excitation 
Supercomputer requirements for theoretical chemistry, 6:3070 
(LA-UR—80-3042) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFURIC ACID 
Biological Effects 
Sulfuric acid rain effects on crop yield and foliar injury. Final 
report, 6:3022 (PB—80-151079) 
SUPERCONDUCTING CABLES 
AC Losses 
Improved 60 Hz superconducting power transmission cable, 
6:2310 (BNL—28389) 
Design 
Semiannual report for the period October 1, 1979-March 31, 
1980 of work on: (1) superconducting power transmission 
system development; (2) cable insulation development. 
Power Transmission Project Technical Note No. 106, 6:2312 
(BNL—51251) 
Wire rope superconducting cable for diurnal load leveling 
SMES, 6:2402 (LA-UR—80-2902) 

Economic Analysis 
Economic and technical evaluation of long underground dc 

transmission, 6:2321 (CONF-8003104—) 

Electrical Insulation 
Semiannual report for the period October 1, 1979-March 31, 

1980 of work on: (1) superconducting power transmission 
system development; (2) cable insulation development. 
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Power Transmission Project Technical Note No. 106, 6:2312 
(BNL—S51251) 


Fabrication 
Construction and properties of a 1-m long NbsGe-based ac 


superconducting power transmission cable, 6:2311 (BNL— 
28438) 

LA-UR--80-2959, 6:2351 (CONF-800980—28) 

Semiannual report for the period October 1, 1979-March 31, 
1980 of work on: (1) superconducting power transmission 
system development; (2) cable insulation development. 
Power Transmission Project Technical Note No. 106, 6:2312 
(BNL—S51251) 

Superconducting power transmission lines. Semi-annual 
progress report 15 Feb-30 Sep 74, 6:2348 (PB—80-146889) 

Feasibility Studies 

Superconducting power transmission lines. Semi-annual 

progress report 15 Feb-30 Sep 74, 6:2348 (PB—80-146889) 
Performance 

Construction and properties of a 1-m long NbsGe-based ac 
superconducting power transmission cable, 6:2311 (BNL— 
28438) 

Evaluation of a cryostable low-loss conductor for pulsed field 
applications, 6:2711 (LA-UR—80-3142) 

Performance Testing 

Improved 60 Hz superconducting power transmission cable, 

6:2310 (BNL—28389) 
Power Losses 

Construction and properties of a 1-m long NbsGe-based ac 
superconducting power transmission cable, 6:2311 (BNL— 
28438) ii 

Technology Assessment 
Economic and technical evaluation of long underground dc 
transmission, 6:2321 (CONF-8003104—) 
SUPERCONDUCTING COILS 
Power Supplies 
Effects of SMES units on power system stability, 6:2403 (LA- 
UR—80-3143) 
Test Facilities 
Design of a 28 MW pulse facility for testing superconducting 
coils to several hundred megajoules capacity, 6:2710 (LA- 
UR—80-2903) 
SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
Construction 
30-MJ superconducting magnetic energy storage for BPA 
transmission line stabilizer, 6:2347 (LA-UR—80-2934) 
Design 
30-MJ superconducting magnetic energy storage for BPA 
transmission line stabilizer, 6:2347 (LA-UR—80-2934) 
Design of a superconducting 20 MJ induction heating coil, 
6:3258 (LA-UR—80-2904) 
Superconducting magnet system for a 750 GeV muon 
spectrometer, 6:2787 (LA-UR—80-3025) 

Electronic Circuits 

Protection circuits for superconducting magnets, 6:3255 (LA- 
UR—80-2884) 

Quenching 
Beam heating studies on an early model is a superconducting 

cosine 6 magnet, 6:2774 (BNL—28376) 

Radiant Heat Transfer 
Beam heating studies on an early model is a superconducting 

cosine 6 magnet, 6:2774 (BNL—28376) 

Safety 
Protection circuits for superconducting magnets, 6:3255 (LA- 

UR—80-2884) 

Stress Analysis 

Stress analysis of superconducting magnets for magnetic fusion 
reactors, 6:3241 (CONF-801102—30) 
SUPERCONDUCTING WIRES 

Fabrication 

Fabrication techniques and properties of multifilamentary 
NbsSn conductors, 6:2705 (BNL—28387) 
Performance 
Fabrication techniques and properties of multifilamentary 
NbsSn conductors, 6:2705 (BNL—28387) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
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SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPERNOVAE 
Neutrinos 
Neutrinos and supernova collapse, 6:3063 (LA-UR—80-3163) 
SUPEROXIDE RADICALS 
Oxidation 
Reaction of superoxide radicals with copper(II)-histidine 
complexes, 6:2660 
Reduction 
Reaction of superoxide radicals with copper(II)-histidine 
complexes, 6:2660 
SURFACE MINING 
See also COAL MINING 
Environmental Impacts 
Environmental impact assessment guidelines for new source 
surface coal mines. Final report, 6:1867 (PB—80-151756) 
SURVIVAL CURVES 
Comparative Evaluations 
New mouse tumor model system (RIF-1) for comparison of 
end-point studies, 6:3007 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN 
Residential Buildings 
International residential energy end use data: analysis of 
historical and present day structure and dynamics, 6:2509 
(LBL— 10587) 
SYNCHROTRON RADIATION 
Uses 
Photoionization of atoms and molecules using synchrotron 
radiation, 6:3067 (CONF-801111—19) 
SYNCHROTRONS 
See also KEK SYNCHROTRON 


Beam Dynamics 
Study of microwave instabilities by means of a square-well 
potential, 6:2767 (BNL—51236) 
SYNTHANE PROCESS 
Mathematical Models 
Mathematical modeling of the synthane gasifier for non-caking 
coals, 6:1815 (DOE/PETC/TR—80-8) 
Process Development Units 
Synthane/BCL-PDU plants. Contractor quarterly report No. 
5, July 1, 1980-September 30, 1980 (Shutdown pilot plants), 
6:1810 (DOE/ET/14850—S) 
SYNTHETIC FUELS 
See also ALCOHOL FUELS 
Air Pollution Control! 


Technology assessment report for industrial boiler applications: 


synthetic fuels. Final report Jun 78-Jun 79, 6:1868 (PB—80- 
152606) 
Cost 
Synthetic fuels and the total cost of oil imports, 6:1975 
Economic Impact 
Technology assessment of alternative transportation fuels. 
Annual report, 6:2588 (DOE/CS/50115—T24) 
Energy Source Development 
Synthetic fuels and the total cost of oil imports, 6:1975 
Fuel Substitution 


Technology assessment report for industrial boiler applications: 


synthetic fuels. Final report Jun 78-Jun 79, 6:1868 (PB—80- 
152606) 
Mutagenesis 
Mammalian Genetics and Teratology Section, 6:3000 
(ORNL—5685) 
Technology Assessment 
Advances in synthetic fuels technology: progress in 
USA/DOE programs, 6:1800 (CONF-800910—2) 
Technology assessment of alternative transportation fuels. 
Annual report, 6:2588 (DOE/CS/50115—T24) 
SYNTHETIC FUELS INDUSTRY 
Commercialization 
Synthetic fuels and the total cost of oil imports, 6:1975 
Forecasting 
Energy technology scenarios for use in water resources 
assessments under Section 13a of the Federal Nonnuclear 


TECHNOLOGY UTILIZATION 
Quantitative Chemical Analysis 


Energy Research and Development Act, 6:2452 
(DOE/EV—0090) 
Institutional Factors 
Synthetic fuels and the total cost of oil imports, 6:1975 


T 


T INVARIANCE 
Two-Nucleon Transfer Reactions 

Large deviations from the polarization-analyzing power 
equality and implied breakdown of time reversal invariance, 
6:3145 (LBL—11576) 

Large deviations from the polarization-analyzing power 
equality and implied breakdown of time reversal invariance, 
6:3144 (LBL—11546) 

T MATRIX 
See S MATRIX 
TAILINGS 
See also MILL TAILINGS 
Fluidized-Bed Combustion 

Operational application of fluidised-bed furnaces in burning 
low-calorific and waste fuels in Czechoslovakia (Two stage 
process), 6:1855 (CONF-800428—(Vol.3)) 

TANTALUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

TANTALUM COMPOUNDS 
Thermal Expansion 

Cyclic plastic deformation as a possible cause of thermal 

expansion hysteresis of fine-grained ceramic materials, 6:2626 
TANTALUM HYDRIDES 
Jahn-Teller Effect 
Hydrogen in V, Nb, and Ta; magnetism in Fe, Co, and Ni, 
6:3194 (MLM—2781(OP)) 
TATB 
(1,3,5-Triamino-2, 4, 6-trinitrobenzene.) 
Quantitative Chemical Analysis 

Compositional analysis of RX-26-AF - a TATB/HMX/Estane 
PBX, 6:2807 (MHSMP—80-61) 

Titrimetric determination of water in TATB using Karl 
Fischer reagent, 6:2806 (MHSMP—80-59) 

TECHNOLOGY UTILIZATION 

Lessons from the Congress: emphasis on societal issues, 6:2412 

(CONF-7903123—) 





TELLURIUM 123 
Quantitative Chemical Analysis 


TELLURIUM 123 
R di ph maceuticals 

Nuclear medicine technology. Progress report, quarter ending 

March 31, 1980, 6:2977 (ORNL/TM—7411) 
Scintiscanning 

Nuclear medicine technology. Progress report, quarter ending 

March 31, 1980, 6:2977 (ORNL/TM—7411) 
TELLURIUM COMPOUNDS 
Radiopharmaceuticals 
Nuclear medicine technology. Progress report, quarter ending 
March 31, 1980, 6:2977 (ORNL/TM—7411) 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TEMPERATURE EFFECTS 
Tolerance 
Morphology, nurse plants, and minimum apical temperatures 
for young Carnegiea gigantea, 6:2983 
TENNESSEE 
See also OAK RIDGE 
Geophysical Surveys 

Interpretation of seismic cross sections in the valley and ridge 

of eastern Tennessee, 6:1937 
Insolation 

Annual available radiation for fixed and tracking collectors, 

6:2150 
Seismic Surveys 

Interpretation of seismic cross sections in the valley and ridge 

of eastern Tennessee, 6:1937 
Vehicles 

Motor vehicle emissions inspection/maintenance program for 

Tennessee. Final report, 6:2523 (PB—80-141344) 
TERATOGENESIS 
Molecular Biology 

Cellular and Comparative Mutagenesis Section, 6:2999 

(ORNL—5685) 
Research Programs 

Biology Division progress report, October 1, 1978-May 31, 
1980 (Lead abstract), 6:2998 (ORNL—5685) 

Cellular and Comparative Mutagenesis Section, 6:2999 
(ORNL—5685) 

TERBIUM 
Activation Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

TERRESTRIAL ECOSYSTEMS 
Radionuclide Migration 

Interactions of ***PuO» heat sources with terrestrial and 

aquatic environments. Interim summary, 6:2123 (LA—8362) 
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TEST FACILITIES 
Design 

Design of a 28 MW pulse facility for testing superconducting 
coils to several hundred megajoules capacity, 6:2710 (LA- 
UR—80-2903) 

Update on the Tritium Systems Test Assembly (TSTA), 6:3253 
(LA-UR—80-2790) 

Performance 
Multiuser test system. Final report, 6:2739 (BDX—613-2473) 
TETRAHYDROFURAN 
Polymerization 
Physico-chemical processes in shock compression, 6:2670 (LA- 
tr—80-24) 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 
Alkylation 

Low temperature coal liquefaction by zinc chloride and 

tetralin, 6:1830 (LBL—11325) 
Photolysis 

Flow pyrolysis and direct and SiF,-sensitized laser-induced 
decomposition of tetralin. Identification of retro-[2 + 4] 
cleavage as the primary homogeneous thermal 
decomposition channel, 6:2686 

Pyrolysis 

Flow pyrolysis and direct and SiF,-sensitized laser-induced 
decomposition of tetralin. Identification of retro-[2 + 4] 
cleavage as the primary homogeneous thermal 
decomposition channel, 6:2686 

TEXAS 
Demography 

Summary characterization and recommendation of study areas 

for the Gulf Interior region, 6:2068 (ONWI—18) 
Feed Materials Plants 

Radiological survey of the inactive uranium-mill tailings at Ray 

Point, Texas, 6:2894 (ORNL—5463) 
Geology 

Summary characterization and recommendation of study areas 

for the Gulf Interior region, 6:2068 (ONWI—18) 
Hydrology 

Summary characterization and recommendation of study areas 

for the Gulf Interior region, 6:2068 (ONWI—18) 
Insolation 

Annual available radiation for fixed and tracking collectors, 

6:2150 
Magnetic Surveys 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: Lake Charles and Port Arthur 
quadrangles of Louisiana and Texas. Final report, 6:1996 
(GJBX—224(80)) 

Aerial radiometric and magnetic survey: Big Spring National 
Topographic Map, Texas. Final report, 6:1983 (GJBX— 
196(80)) 

Aerial radiometric and magnetic survey: Hobbs National 
Topographic Map, New Mexico/Texas. Final report, 6:1998 
(GJBX—228(80)) 

Aerial radiometric and magnetic survey: Perryton National 
Topographic Map, Texas/Oklahoma/Kansas. Final report, 
6:1999 (GJBX—229(80)) 

Radiometric Surveys 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: Lake Charles and Port Arthur 
quadrangles of Louisiana and Texas. Final report, 6:1996 
(GJBX—224(80)) 

Aerial radiometric and magnetic survey: Big Spring National 
Topographic Map, Texas. Final report, 6:1983 (GJBX— 
196(80)) 

Aerial radiometric and magnetic survey: Hobbs National 
Topographic Map, New Mexico/Texas. Final report, 6:1998 
(GJBX—228(80)) 

Aerial radiometric and magnetic survey: Perryton National 
Topographic Map, Texas/Oklahoma/Kansas. Final report, 
6:1999 (GJBX—229(80)) 

Transportation Systems 

Trends in Texas transportation fuel consumption, 6:2544 

(UMTA-TX—79-1059-1) 
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TEXTILE INDUSTRY 
Heat Recovery Equipment 
Comparative study of rotating regenerators and heat-pipe heat 
exchangers. Final report, 6:2560 (EUR—6792-EN) 
TFTR REACTORS 
Information Needs 
Cross-section sensitivity and uncertainty analysis for fusion 
reactors. A review, 6:3202 (IAEA-TECDOC—223) 
Nuclear data requirements of the magnetic fusion power 
program of the United States of America, 6:3203 (IAEA- 
TECDOC—223) 
Materials Handling 
TSDS, the tritium storage and delivery system for TFTR, 
6:3268 (MLM—2777(OP)) 
Radiation Hazards 
Nuclear radiation analysis for TFTR, 6:3273 (PPPL—1711) 
THALLIUM 208 
Gamma Detection 
Radon and thoron emanation measurements and the effect of 
ground water, 6:2892 (BNL—28491) 
THALLIUM NITRATES 
Electric Conductivity 
Electrolytes. From dilute solutions to fused salts, 6:2666 
Thermodynamic Properties 
Electrolytes. From dilute solutions to fused salts, 6:2666 
THERMAL CONDUCTION 
(Heat transfer by conduction.) 
Numerical Solution 
HT2D: a linear thermal conduction analysis for two- 
dimensional problems using the finite element method, 
6:2738 (UNI—1932) 
THERMAL ENERGY STORAGE EQUIPMENT 
Heat pump and thermal storage system for solar heating and 
cooling based on the reaction of calcium chloride and 
methanol vapor, 6:2239 
Capitalized Cost 
Capital cost estimates of selected advanced thermal energy 
storage technologies. Final report, 6:2407 (ANL/SPG—11) 
Feasibility Studies 
Thermal energy storage systems using fluidized bed heat 
exchangers, 6:2559 (DOE/NASA/0096—1) 
Technology Assessment 
Thermal energy storage systems using fluidized bed heat 
exchangers, 6:2559 (DOE/NASA/0096— 1) 
THERMAL INSULATION 
Manufacturers 
Moveable insulation systems: a comparison matrix, 6:2230 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
Bibliographies 
Thermal pollution. Control techniques and general studies 


(citations from the NTIS Data Base). Report for 1964-feb 80, 


6:2308 (PB—80-806482) 
Biological Effects 

Calvert cliffs acoustic finfish surveys, 1977. Final report, 
6:3013 (PB—80-154800) 

Thermal pollution: biological effects. Volume 2. 1974- 
February, 1980 (citations from the NTIS Data Base). Report 
for 1974-Feb 80, 6:3014 (PB—80-806490) 

Hydrodynamics 

Thermal pollution: hydrology and hydrodynamics (citations 
from the NTIS Data Base). Report for 1964-Feb 80, 6:2919 
(PB—80-806508) 

Hydrology 

Thermal pollution: hydrology and hydrodynamics (citations 
from the NTIS Data Base). Report for 1964-Feb 80, 6:2919 
(PB—80-806508) 

THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
REFUSE-FUELED POWER PLANTS 
WOOD-FUEL POWER PLANTS 
Catalytic Combustors 

Design criteria for stationary source catalytic combustion 

systems. Final report Jun 75-Aug 78, 6:2305 (PB—80-147317) 


THERMODYNAMIC CYCLES 
Comparative Evaluations 


Cooling Towers 

Drift drop deposition rate at a short distance from natural draft 

cooling towers, 6:2298 
Land Use 

Citizen concern with power plant siting: Wisconsin power 
plant impact study. Final report Jan 77-Jul77, 6:2307 (PB— 
80-151541) 

Site Selection 

Citizen concern with power plant siting: Wisconsin power 
plant impact study. Final report Jan 77-Jul77, 6:2307 (PB— 
80-151541) 

Thermal Effluents 

Thermal pollution. Control techniques and general studies 
(citations from the NTIS Data Base). Report for 1964-feb 80, 
6:2308 (PB—80-806482) 

THERMAL STORAGE 
See HEAT STORAGE 
THERMIONIC CONVERTERS 
Economic Analysis 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6(Pt.1)(Sect.B)) 

Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 

Fuel Consumption 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2571 (DOE/NASA/0031—80/6(Pt.1)(Sect.A)) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume VI: 
computer data. Part 1: coal-fired nocogeneration process 
boiler, 6:2572 (DOE/NASA/0031—80/6(Pt.1)(Sect.B)) 

Cogeneration technology alternatives study (CTAS). Volume 
VI. Computer data. Part 2. Residual-fired nocogeneration 
process boiler. Final report, 6:2558 (DOE/NASA/0031— 
80/6(Pt.2)) 

Performance Testing 

DOE/JPL advanced thermionic technology program. Progress 

report No. 43, 6:2484 (TE—4258/4247-11-81) 
Research Programs 

DOE/JPL advanced thermionic technology program. Progress 

report No. 43, 6:2484 (TE—4258/4247-11-81) 
Technology Assessment 

Cogeneration Technology Alternatives Study (CTAS). United 
Technologies Corporation final report. Volume III: energy 
conversion system characteristics, 6:2555 
(DOE/NASA/0030—80/3) 

Cogeneration Technology Alternatives Study (CTAS). 
General Electric Company final report. Volume III: 
industrial processes, 6:2557 (DOE/NASA/0031—80/3) 

THERMITE PROCESS 
Pressure Dependence 

Temperature and pressure dependence of the rate and 
characteristics of aluminothermic processes, 6:2620 
(SAND—80-6023) 

Temperature Dependence 

Temperature and pressure dependence of the rate and 
characteristics of aluminothermic processes, 6:2620 
(SAND—80-6023) 

THERMOCHEMICAL PROCESSES 

Fuels and chemicals made from solar energy. Options for the 

1990's and beyond, 6:2203 (DOE/CS/21051—01) 
THERMODYNAMIC CYCLES 
Comparative Evaluations 

Preparation of a coal conversion systems technical data book. 
Quarterly report, November 1, 1979-January 31, 1980, 6:1817 
(FE—2286-60(10-80)) 





THERMOELECTRIC PROPERTIES 
Comparative Evaluations 


THERMOELECTRIC PROPERTIES 
Measuring Instruments 
Apparatus for measuring the thermoelectric power of 
semiconductors, 6:2483 
THERMOLUMINESCENT DOSEMETERS 
Errors 
Gamma-ray dosimetry errors with thermoluminescent dose 
meters, 6:2786 
THERMONUCLEAR DEVICES 
See also TOKAMAK DEVICES 
Electron Rings 
Evaluation of a relativistic electron ring system as a plasma 
target for buildup of compact-toroid configurations, 6:3281 
(UCID— 18742) 
Reviews 
Review of alternative concepts for magnetic fusion, 6:3260 
(LA-UR—80-2920) 
THERMONUCLEAR FUELS 
Elastic Scattering 
Nuclear elastic scattering effects on fusion product transport in 
compact tori, 6:3244 (COO—2218-187) 
THERMONUCLEAR REACTOR MATERIALS 
Information Needs 
Nuclear data requirements of the magnetic fusion power 
program of the United States of America, 6:3203 (IAEA- 
TECDOC—223) 
Physical Radiation Effects 
Summary of results from the ORNL ion irradiation program, 
6:3242 (CONF-8010114—1) 
Research Programs 
Alloy development for irradiation performance. Quarterly 
progress report for period ending June 30, 1980, 6:3245 
(DOE/ER—0045/3) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed.) 
See also DOUBLET REACTORS 
FIELD-REVERSED MIRROR REACTORS 
I-BEAM TYPE REACTORS 
LASER FUSION REACTORS 
LINUS REACTORS 
TFTR REACTORS 
TMR REACTORS 
TOKAMAK TYPE REACTORS 
UWMAK REACTORS 
Decontamination 
Catalytic oxidation efficiencies for tritium and tritiated 
methane in a mature, industrial-scale decontamination 
system, 6:3279 (SAND—80-8046) 
Design 
TORFA - toroidal reactor for fusion applications, 6:3272 
(PPPL—1700) 
Environmental Impacts 
Environmental and safety envelope analysis for inertial fusion 
applications, 6:3256 (LA-UR—80-2885) 
Fuel Cycle 
Fusion fuel cycle: material requirements and potential effluents, 
6:3271 (PNL—3182) 
Information Needs 
Cross-section sensitivity and uncertainty analysis for fusion 
reactors. A review, 6:3202 (IAEA-TECDOC—223) 
Nuclecr data requirements for fusion reactor shielding, 6:3200 
(IAEA-TECDOC—223) 
Neutron Dosimetry 
Low-neutron-fluence fusion-blanket dosimetry experiment, 
6:3237 (CONF-801011—45) 
Neutron Reactions 
Fusion reactor nucleonics: status and needs, 6:3287 (UCRL— 
84574) 
Neutron Transport 
Review of new developments in fusion reactor nucleonics, 
6:3263 (LA-UR—80-2927) 
Nuclear Data Collections 
Evaluated files of nuclear cross-sections for fusion reactor 
calculations, 6:3201 (IAEA-TECDOC—223) 
Radiation Hazards 
Development of tritium technology for the United States 
magnetic fusion energy program, 6:3254 (LA-UR—80-2859) 
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Radioactive Effluents 

Fusion fuel cycle: material requirements and potential effluents, 

6:3271 (PNL—3182) 
Radioactive Waste Processing 

HYPERFUSE: a hypervelocity inertial confinement system for 
fusion energy production and fission waste transmutation, 
6:2120 (BNL—28440) 

Reactor Materials 

Materials science and technology for new energy sources and 
more-efficient energy conversion: nuclear, 6:2352 (CONF- 
7903123—) 

Reviews 
Up/down fusion and fission, 6:3280 (SLAC-PUB—2611) 
Safety 
Environmental and safety envelope analysis for inertial fusion 
applications, 6:3256 (LA-UR—80-2885) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 
THF 

See TETRAHYDROFURAN 
THIOETHERS 

See SULFIDES 
THIOLS 

Toxicity 

Worker health and safety in solar thermal power systems. VII. 
The toxicological and health implications of solar thermal 
process fluids, 6:3028 (UCLA—12/1265) 

THORIUM 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 
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THORIUM 228 
Radioecological Concentration 
228Ra and ***Th in coastal waters, 6:2917 
Radionuclide Migration 
228Ra and ***Th in coastal waters, 6:2917 
THORIUM 232 TARGET 
Neutron Reactions 
Cross sections of the major transactinium isotopes in the 
resonance region, 6:3163 
Neutron-nucleus optical potential for the actinide region (10 
keV to 1 MeV), 6:3164 
THORIUM 233 
Energy Levels 
Cross sections of the major transactinium isotopes in the 
resonance region, 6:3163 
THORIUM 234 
Gamma Detection 
Radon and thoron emanation measurements and the effect of 
ground water, 6:2892 (BNL—28491) 
THREE MILE ISLAND-2 REACTOR 
Control Rooms 
Report of the Office of Chief Counsel on the role of the 
managing utility and its suppliers, 6:2392 (NP—25106) 
Emergency Plans 
Reports of the Office of Chief Counsel on emergency 
preparedness, emergency response, 6:2393 (NP—25107) 
Management 
Report of the Office of Chief Counsel on the role of the 
managing utility and its suppliers, 6:2392 (NP—25106) 
Public Relations 
Report of the Public’s Right to Information Task Force, 6:2394 
(NP—25108) 
Radioactive Effluents 
Atmospheric Release Advisory Capability (ARAC) response to 
the Three Mile Island accident, 6:2400 
Reactor Accidents 
Atmospheric Release Advisory Cupability (ARAC) response to 
the Three Mile Island accident, 6:2400 
Report of the Office of Chief Counsel on the Nuclear 
Regulatory Commission, 6:2391 (NP—25104) 
Report of the Office of Chief Counsel on the role of the 
managing utility and its suppliers, 6:2392 (NP—25106) 
Report of the Public’s Right to Information Task Force, 6:2394 
(NP—25108) 
Reports of the Office of Chief Counsel on emergency 
preparedness, emergency response, 6:2393 (NP—25107) 
Reactor Licensing 
Report of the Office of Chief Counsel on the Nuclear 
Regulatory Commission, 6:2391 (NP—25104) 
THROMBIN 
Substrates 
Synthetic oligopeptide substrates: their diagnostic application 
in blood coagulation, fibrinolysis, and other pathologic 
states, 6:2943 
TIME RESOLUTION 
(Minimum time interval between events to be detected.) 
Plasma Diagnostics 
Ultra-fast detectors for laser fusion diagnostics, 6:2793 
TIME-OF-SEASON PRICING 
See TIME-OF-USE PRICING 
TIME-OF-USE PRICING 
Analysis of the need for intermediate and peaking technologies 
in the year 2000. Final report, 6:2465 (DOE/ET/29999—T1) 
Data Analysis 
Time-of-use electricity price effects: summary I, 6:2503 
(DOE/RG/08684—T6) 
Demonstration Programs 
Description and evaluation of the Vermont demonstration 
project. Final report, 6:2501 (DOE/RG/08684—T3) 
Time-of-use electricity price effects: Connecticut, 6:2500 
(DOE/RG/08684—T1) 
Time-of-use electricity price effects: Ohio, 6:2502 
(DOE/RG/08684—T5) 
Time-of-use electricity price effects: summary I, 6:2503 
(DOE/RG/08684—T6) 
Time-of-use electricity price effects: Arizona, 6:2504 
(DOE/RG/08684—T7) 


TIME-REVERSAL INVARIANCE 
See T INVARIANCE 
TIME-SERIES ANALYSIS 

Influence function method applied to energy time series data, 

6:3295 (CONF-801045—3) 
TIN 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

TIN 120 TARGET 
Pion Plus Reactions 

Observation of isobaric analog states in pion single—charge- 

exchange reactions, 6:3148 
TIN SULFIDES 
Magnetic Properties 

Low temperature magnetic and resistive behavior of the 
(Eu/sub 1-x/Sn/sub x/)/sub y/Mo¢Ss system, 6:2653 (LA- 
UR—80-2827) 

TITANATES 

Titanate waste forms for high level waste: an evaluation of 

materials and processes, 6:2086 (SAND—80-1376C) 
Thermal Expansion 

Cyclic plastic deformation as a possible cause of thermal 

expansion hysteresis of fine-grained ceramic materials, 6:2626 
TITANIUM 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 





TITANIUM 
Activation Analysis 


Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Pionic Atoms 
New high-accuracy measurement of the pionic mass, 6:3094 
Recovery 

Mineral recovery from US coals, 6:1880 (LASL—80- 

24(BRIEF)) 
TITANIUM ALLOYS 
Corrosion Resistance 

Status of Sandia HLW canister/overpack program studies, 

6:2089 (SAND-—80-2191C) 
TITANIUM BORIDES 
Ion Implantation 

Hydrogen in fusion first wall surfaces, 6:3275 (SAND—80- 

1543C) 
TITANIUM CARBIDES 


Ion Implantation 
Hydrogen in fusion first wall surfaces, 6:3275 (SAND—80- 
1543C) 
TITANIUM IONS 
Magnetic Dipoles 
Comment on the magnetic dipole lines of highly ionized 
titanium, 6:3076 


TMR REACTORS 
Breeding Blankets 
Materials considerations for the coupling of thermochemical 
hydrogen cycles to tandem mirror reactors, 6:3283 (UCRL— 
84106(Rev.1)) 
Design 
Design of tandem mirror reactors with thermal barriers, 6:3286 
(UCRL—84518) 
Hydrogen Production 
Chemical engineering challenges in driving thermochemical 
hydrogen processes with the tandem mirror reactor, 6:2119 
(UCRL—84632) 
tandem mirror reactor as a synthetic fuel producer, 6:2118 
(UCRL—83536) 
Materials Testing 
Materials considerations for the coupling of thermochemical 
hydrogen cycles to tandem mirror reactors, 6:3283 (UCRL— 
84106(Rev.1)) 
Parametric Analysis 
Parametric systems analysis for tandem mirror hybrids, 6:3284 
(UCRL—84248) 
Plasma Confinement 
Plasma performance study for the tandem mirror reactor, 
6:3213 (UCRL—84283) 
Thermodynamic Cycles 
Materials considerations for the coupling of thermochemical 
hydrogen cycles to tandem mirror reactors, 6:3283 (UCRL— 
84106(Rev.1)) 
TMX DEVICES 
Charged-Particle Transport 
Alpha particle confinement in tandem mirrors, 6:3212 
(UCRL—84282) 
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Planning 
Report of the TMX-upgrade review panel, 6:3248 (DOE/ER— 
0078) 
TOBACCO SMOKES 
Side Effects 
Chronic inhalation of cigarette smoke by F344 rats, 6:3036 
TOKAMAK DEVICES 
Information Needs 
Nuclear data requirements for fusion reactor shielding, 6:3200 
(IAEA-TECDOC—223) 
Plasma Diagnostics 
Studies of the plasma edge in tokamaks using passive probes, 
6:3210 (SAND—80-1519C) 
Transport Theory 
Enhanced transport in tokamaks due to toroidal ripple, 6:3221 
TOKAMAK ETF 
Availability 
Availability study of the engineering test facility (ETF), 6:3233 
(CONF-801011—36) 
Design 
Development and Technology Programs to address research 
and development needs of the Engineering Test Facility, 
6:3246 (DOE/ER—0073) 
First Wall 
First wall-shield design considerations for ETF, 6:3236 
(CONF-801011—44) 
Neutral Beam Sources 
Nucleonic analysis of a preliminary design for the ETF 
neutral-beam-injector duct shielding, 6:3262 (LA-UR—80- 
2926) 
Shielding 
First wall-shield design considerations for ETF, 6:3236 
(CONF-801011—44) 
TOKAMAK TYPE REACTORS 
See also DOUBLET REACTORS 
TFTR REACTORS 
TOKAMAK ETF 
UWMAK REACTORS 
Fuel Cycle 
Fusion fuel cycle: material requirements and potential effluents, 
6:3271 (PNL—3182) 
Radioactive Effluents 
Fusion fuel cycle: material requirements and potential effluents, 
6:3271 (PNL—3182) 
Superconducting Magnets 
Design of a superconducting 20 MJ induction heating coil, 
6:3258 (LA-UR—80-2904) 
Evaluation of a cryostable low-loss conductor for pulsed field 
applications, 6:2711 (LA-UR—80-3142) 
Stress analysis of superconducting magnets for magnetic fusion 
reactors, 6:3241 (CONF-801102—30) 
Synthetic Fuels 
HYFIRE: a tokamak- high-temperature electrolysis system, 
6:2117 (BNL—28441) 
TOMATOES 
Food Processing 
Energy accounting in canning tomato products, 6:2574 
TONSILS 
See LYMPHATIC SYSTEM 
TOTAL ENERGY SYSTEMS 
Design 
Cell and stack design alternatives. Second quarterly report, 
November 1, 1978-January 31, 1979, 6:2486 
(DOE/ET/11300—T7) 
Cell and stack design alternatives. First quarterly report, 
August 1. 1978-October 31, 1978, 6:2487 (DOE/ET/11300— 
T8) 
Environmental Impacts 
Environmental Readiness Document: buildings and community 
systems. Fiscal year 1980, 6:2579 (DOE/ERD—0028) 
TOTAL FLOW SYSTEMS 
Status of the development of the total flow system for electric 
power production from geothermal energy, 6:2257 
(DOE/RA/28320—2) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
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TOWER FOCUS POWER PLANTS 
Central Receivers 
Conceptual design of an advanced water/steam central solar 
receiver. Volume I. Final report, 6:2198 (SAND—79-8176) 
TOXIC MATERIALS 
Biological Accumulation 
Toxicity and ecological significance of trace elements in 
aquatic environments, 6:3032 
TOXICITY 
Dose-Response Relationships 
Nuclear medicine technology. Progress report, quarter ending 
March 31, 1980, 6:2977 (ORNL/TM—7411) 
Measuring Methods 
Microproperties of operant behavior as aspects of toxicity, 
6:3029 (UR—3490-1877) 
Research Programs 
Biology Division progress report, October 1, 1978-May 31, 
1980 (Lead abstract), 6:2998 (ORNL—5685) 
Cancer and Toxicology Section, 6:3001 (ORNL—5685) 
TRACHEA 
Biological Effects 
Chronic inhalation of cigarette smoke by F344 rats, 6:3036 
Morphological Changes 
Dynamics of neoplastic development in carcinogen-exposed 
tracheal, 6:3037 
Sensitivity 
Effect of vitamin A on cellular differentiation and mucous 
glycoprotein synthesis in long-term rat tracheal organ 
cultures, 6:2950 
Metabolism and macromolecular binding of benzo(a)pyrene 
and its noncarcinogenic isomer benzo(e)pyrene in cell 
culture, 6:3015 
TRANS 104 ELEMENTS 
Nucleosynthesis 
Recent searches for superheavy elements in deep-inelastic 
reactions, 6:3165 (UCRL—84407) 
TRANSAMINASES 
See AMINOTRANSFERASES 
TRANSCRIPTION 
Molecular Biology 
Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER RNA 
Biochemistry 
Alteration of the Q family of transfer RNAs in adult 
Drosophila melanogaster as a function of age, nutrition, and 
genotype, 6:2951 
Inhibition 
Use of the iso-1-cytochrome c system for investigating 
nonsense mutants and suppressors in yeast, 6:2981 
Morphology 
Alteration of the Q family of transfer RNAs in adult 
Drosophila melanogaster as a function of age, nutrition, and 
genotype, 6:2951 
Mutations 
Use of the iso-1-cytochrome c system for investigating 
nonsense mutants and suppressors in yeast, 6:2981 
Nuclear Magnetic Resonance 
Nuclear magnetic resonance relaxation studies of carbon-13 
labeled uracil in transfer ribonucleic acid, 6:2677 
TRANSISTOR OSCILLATORS 
Sensitivity 
Pressure sensitivity of a GaAs FET oscillator, 6:2798 
(SAND— 20-2099) 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT THEORY 
See also NEUTRON TRANSPORT THEORY 
Monte Carlo Method 
Monte Carlo hybrid modeling of electron transport in laser 
produced plasmas, 6:3291 
Sensitivity Analysis 
SENSIT: a cross-section and design sensitivity and uncertainty 
analysis code, 6:3181 (LA-UR—80-2868) 


TRANSPORTATION SECTOR 
Energy Sources 
Technology assessment of alternative transportation fuels. 
Annual report, 6:2588 (DOE/CS/50115—T24) 
TRANSPORTATION SYSTEMS 


See also MASS TRANSIT SYSTEMS 
RAPID TRANSIT SYSTEMS 


Bibliographies 
Travel habits and patterns. volume 2. 1974-february, 1980 
(citations from the NTIS Data Base). Report for 1974-feb 80, 
6:2542 (PB—80-806284) 
Economic Analysis 
Potential change strategies in urban transportation: an 
overview and tentative appraisal. Final report Jul 75-Jan 78, 
6:2537 (PB—80-155278) 
Energy Efficiency 
Materials science and technology for more-energy-efficient 
transportation, 6:2522 (CONF-7903123—) 
Financial Data 
National Transportation Plan: short-range plan. Historical 
background 1965-1977, 6:2521 (ANL-Trans—1186) 
Fuel Consumption 
Trends in Texas transportation fuel consumption, 6:2544 
(UMTA-TX—79-1059-1) 
Materials 
Materials science and technology for more-energy-efficient 
transportation, 6:2522 (CONF-7903123—) 
Planning 
Evaluation of the state implementation plan revision submitted 
by New York State in fulfillment of the Moynihan-Holtzman 
Amendment. Final report, 6:2535 (PB—80-150279) 
National Transportation Plan: short-range plan. Historical 
background 1965-1977, 6:2521 (ANL-Trans—1186) 
Technology Assessment 
Potential change strategies in urban transportation: an 
overview and tentative appraisal. Final report Jul 75-Jan 78, 
6:2537 (PB—80-155278) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
Transuranic contaminated waste form characterization and 
data base, 6:2100 (UCRL—15299(Vol.3)) 
Certification 
Methodologies for certification of transuranic waste packages, 
6:2052 (BMI-X—703) 
Packaging 
Methodologies for certification of transuranic waste packages, 
6:2052 (BMI-X—703) 
TREES 
Cultivation Techniques 
Fuels and chemicals from woody biomass program. Fourth 
quarter progress report, 6:2179 (DOE/TIC—11251) 
Growth 
Fuels and chemicals from woody biomass program. Fourth 
quarter progress report, 6:2179 (DOE/TIC—11251) 
Harvesting 
Fuels and chemicals from woody biomass program. Fourth 
quarter progress report, 6:2179 (DOE/TIC—11251) 
Storage 
Fuels and chemicals from woody biomass program. Fourth 
quarter progress report, 6:2179 (DOE/TIC—11251) 
TRIGA TYPE REACTORS 
Fuel Elements 
TRIGA high wt -% LEU fuel development program. Final 
report, 6:2383 (GA-A—15972) 
TRITIUM 
Environmental Impacts 
Development of tritium technology for the United States 
magnetic fusion energy program, 6:3254 (LA-UR—80-2859) 
Fusion fuel cycle: material requirements and potential effluents, 
6:3271 (PNL—3182) 
Removal 
Catalytic oxidation efficiencies for tritium and tritiated 
methane in a mature, industrial-scale decontamination 
system, 6:3279 (SAND—80-8046) 
Storage Facilities 
TSDS, the tritium storage and delivery system for TFTR, 
6:3268 (MI.LM—2777(OP)) 





TRITIUM RECOVERY 
Storage Facilities 


TRITIUM RECOVERY 
Test Facilities 
Update on the Tritium Systems Test Assembly (TSTA), 6:3253 
(LA-UR—80-2790) 
TRITIUM TARGET 
Deuteron Reactions 
Applications of approximate isospin conservation in R-matrix 
analyses, 6:3169 
Pion Minus Reactions 
Differential cross section for pion-tritium elastic scattering at 
232, 250, and 291 MeV/c, 6:3142 
Pion Plus Reactions 
Differential cross section for pion-tritium elastic scattering at 
232, 250, and 291 MeV/c, 6:3142 
TRITON REACTIONS 
Two-Nucleon Transfer Reactions 
Two-particle transfer in O(6) nuclei, 6:3161 
TRUCKS 
Internal Combustion Engines 
A study of one gasoline-fueled engine line comparing emission 
results between 1969 engines and 1979 engines on three test 
procedures: the heavy-duty transient engine test, the heavy- 
duty 9-mode engine test, and the light-duty truck chassis 
test. Technical report, 6:2582 (PB—80-149305) 
Fuel utilization of articulated vehicles: method of evaluation 
and data base, 6:2545 (PB—80-151707) 
TRYPSIN 
Substrates 
Synthetic oligopeptide substrates: their diagnostic application 
in blood coagulation, fibrinolysis, and other pathologic 
states, 6:2943 
TSUKUBA KEK SYNCHROTRON 
See KEK SYNCHROTRON 
TUBES 
(For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES.) 
Acoustic Measurements 
Ultrasonic technique for detection of liquids in copper tubing 


process lines, 6:2797 (MLM—2771) 
Gas Tungsten-Arc Welding 
Prevention of burn-back when tungsten arc (tack) welding 
small diameter tubes of differing wall thicknesses, 6:2607 
(GEPP-TIS—547) 
TUBES (CONDUITS) 


Fluid Flow 
Sensitivity of calculated pore fluid pressure to repository 
fracture geometry, 6:2091 (SAND—80-2338C) 
Sorptive Properties 
Radionuclide transpo:. and retardation in tuff, 6:2062 (LA- 
UR—80-2949) 
TUMOR CELLS 
Biochemistry 
Cancer and Toxicology Section, 6:3001 (ORNL—5685) 
Diagnosis 
y-glutamy] transpeptidase and malignant transformation of 
cultured liver cells, 6:2947 
Immunology 
Cancer and Toxicology Section, 6:3001 (ORNL—5685) 
Sensitivity 
Alterations of gene expression in Novikoff hepatoma cells 
induced by a factor in human urine, 6:2944 
TUMORS 
See NEOPLASMS 
TUNGSTATES 
Thermal Expansion 
Cyclic plastic deformation as a possible cause of thermal 
expansion hysteresis of fine-grained ceramic materials, 6:2626 
TUNGSTEN 
Electron Collisions 
Observations of discrete energy loss effects in spectra of 
positrons reflected from solid surfaces, 6:3068 (CONF- 
8010110—1) 
Microstructure 
Direct observation of the primary state of damage of ion- 
irradiated tungsten: I. Three-dimensional spatial distribution 
of vacancies, 6:2603 (DOE/ER/03158—74) 
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Physical Radiation Effects 

Direct observation of the primary state of damage of ion- 
irradiated tungsten: I. Three-dimensional spatial distribution 
of vacancies, 6:2603 (DOE/ER/03158—74) 

Pion Reactions 
Pion-nuclei interactions at 200 GeV, 6:3103 
Positron Collisions 

Observations of discrete energy loss effects in spectra of 
positrons reflected from solid surfaces, 6:3068 (CONF- 
8010110—1) 

Proton Reactions 

Hadron-Hadron production at large transverse momenta (200 

to 400 GeV), 6:3102 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

TUNGSTEN 182 
Energy Levels 

Elastic and inelastic scattering of fast neutrons from the even 

isotopes of tungsten, 6:3159 
TUNGSTEN 182 TARGET 
Neutron Reactions 

Elastic and inelastic scattering of fast neutrons from the even 

isotopes of tungsten (1.5 to 3.0 MeV), 6:3159 
TUNGSTEN 184 
Energy Levels 

Elastic and inelastic scattering of fast neutrons from the even 

isotopes of tungsten, 6:3159 
TUNGSTEN 184 TARGET 
Neutron Reactions 

Elastic and inelastic scattering of fast neutrons from the even 

isotopes of tungsten (1.5 to 3.0 MeV), 6:3159 
TUNGSTEN 186 
Energy Levels 

Elastic and inelastic scattering of fast neutrons from the even 

isotopes of tungsten, 6:3159 
TUNGSTEN 186 TARGET 
Neutron Reactions 

Elastic and inelastic scattering of fast neutrons from the even 

isotopes of tungsten (1.5 to 3.0 MeV), 6:3159 
TUNGSTEN OXIDES 
Catalytic Effects 
Catalyst for hydrotreating carbonaceous liquids (Patent 
application), 6:1850 
TURBIDITY 
Measuring Methods 
Rapid sampling culture chamber, 6:2982 
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TURBINE BLADES 
Acoustic Monitoring 
Possibilities of damage detection in the blading of 
turbomachines by means of noise analysis during operation, 
6:2712 (NP—25156) 
Cracks 
Metallurgical analysis of rim cracking in an Ip steam turbine 
disc (PWR), 6:2355 (EPRI-NP—1532) 


Possibilities of damage detection in the blading of 
turbomachines by means of noise analysis during operation, 
6:2712 (NP—25156) 

TURBINES 


See also GAS TURBINES 
STEAM TURBINES 


Design 
Evaluation of a two-phase turbine for solar electric power 
generation. Final report, 6:2196 (DOE/ET/20431—T1) 
Sensitivity Analysis 
Evaluation of a two-phase turbine for solar electric power 
generation. Final report, 6:2196 (DOE/ET/20431—T1) 
TURBOGENERATORS 
Connectors 
Generator-converter unit connection with thyristor and diode 
rectifiers, 6:2329 (CONF-8003104—) 
Mechanical Vibrations 
Subsynchronous frequency-stability studies of energy systems 
which include HVDC transmission, 6:2336 (CONF- 
8003 104—) 
Stability 
Subsynchronous frequency-stability studies of energy systems 
which include HVDC transmission, 6:2336 (CONF- 
8003 104—) 
TURBOJET ENGINES 
Exhaust Gases 
Determination of the effects of ambient conditions on CFM56 
aircraft engine emissions. Final report, 6:2593 (PB—80- 
138597) 
TURBULENT FLOW 
Flow Rate 
Two-dimensional separated flow: experiment and discrete 
vortex dynamics simulation, 6:2737 (SAND—79-8830) 
Two-Dimensional Calculations 
Two-dimensional separated flow: experiment and discrete 
vortex dynamics simulation, 6:2737 (SAND—79-8830) 


U 


UCLBL 
See LAWRENCE BERKELEY LABORATORY 
U-GAS PROCESS 
Demonstration Plants 
U-GAS process for chemical manufacture, 6:1802 (CONF- 
800998—1) 
Economics 
U-GAS process for chemical manufacture, 6:1802 (CONF- 
800998—1) 
Flowsheets 
U-GAS process for chemical manufacture, 6:1802 (CONF- 
800998—1) 
Pilot Plants 
U-GAS process for chemical manufacture, 6:1802 (CONF- 
800998—1) 
UHV AC SYSTEMS 
Electric Fields 
Comparison of electric-field effects of HVDC and HVAC 
lines, 6:2341 (CONF-8003104—) 
Environmental Effects 
Comparison of electric-field effects of HVDC and HVAC 
lines, 6:2341 (CONF-8003104—) 
Life-Cycle Cost 
Model to define and compare alternative ac and dc 
transmission systems, 6:2320 (CONF-8003104—) 


MINING 
Working Conditions 


Performance 
Model to define and compare alternative ac and dc 
transmission systems, 6:2320 (CONF-8003104—) 
Stability 
Techniques for determining overhead-line cost data for 
comparision of ac and dc transmission alternatives, 6:2323 
(CONF-8003104—) . 
UHV DC SYSTEMS 
Corona 
Corona and field-effect considerations in the design of UHV dc 
transmission lines, 6:2342 (CONF-8003104—) 
Design 
Corona and field-effect considerations in the design of UHV dc 
transmission lines, 6:2342 (CONF-8003104—) 
Electric Fields 
Comparison of electric-field effects of HVDC and HVAC 
lines, 6:2341 (CONF-8003104—) 
Corona and field-effect considerations in the design of UHV dc 
transmission lines, 6:2342 (CONF-8003104—) 
Environmental Effects 
Comparison of electric-field effects of HVDC and HVAC 
lines, 6:2341 (CONF-8003104—) 
UJM 
See JET MODEL 
ULCERS 
Pathological Changes 
Association of IgA multiple myeloma with pre-existing disease, 
6:2986 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRASONIC TESTING 
Ultrasonic technique for detection of liquids in copper tubing 
process lines, 6:2797 (MLM—2771) 
ULTRAVIOLET RADIATION 
Biological Effects 
Modification of the immunogenic properties of chemically 
induced tumors arising in hosts treated concomitantly with 
ultraviolet light, 6:2995 
Carcinogenesis 
Cancer and Toxicology Section, 6:3001 (ORNL—5685) 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND DISPOSAL 
Economic Analysis 
Technical and economic evaluation of underground disposal of 
coal mining wastes. Open file report (final) nov 77-dec 79, 
6:1859 (PB—80-154768) 
Risk Assessment 
Review comments on the report of the steering committee on 
waste acceptance criteria for the Waste Isolation Pilot Plant, 
6:2111 (DOE/AL/10752—4) 
Technology Assessment 
Technical and economic evaluation of underground disposal of 
coal mining wastes. Open file report (final) nov 77-dec 79, 
6:1859 (PB—80- 154768) 
UNDERGROUND MINING 
See also LONGWALL MINING 
Feasibility Studies 
Coal Block Mining system. Final technical report, April 1975- 
July 1979 (Large block extraction), 6:1872 (FE—8976-T1) 
Mine Haulage 
Technical assessment of patents related to underground coal 
mine haulage. Appendix. Volume 1. Conveyors, 6:1876 
(TID—28233¢Vol.1)) 
Noise Pollution Abatement 
Development of noise-abatement aids in underground mining 
operations. Subproject: low-noise compressed-air hammer 
drills, 6:2704 (BMFT-FB-HA—80-040) 
Waste Management 
Technical and economic evaluation of underground disposal of 
coal mining wastes. Open file report (final) nov 77-dec 79, 
6:1859 (PB—80-154768) 
Working Conditions 
Central air cooling plant, 6:1871 (BMFT-FB-HA—80-038) 





UNDERGROUND POWER TRANSMISSION 
Working Conditions 


UNDERGROUND POWER TRANSMISSION 
Economic Analysis 

Economic and technical evaluation of long underground dc 

transmission, 6:2321 (CONF-8003104—) 
Feasibility Studies 

Uprating of metropolitan transmission systems by conversion 

of ac cables to dc, 6:2325 (CONF-8003104—) 
Technology Assessment 

Economic and technical evaluation of long underground dc 

transmission, 6:2321 (CONF-8003104—) 
UNGLAZED SOLAR COLLECTORS 
Design 

Low cost bare-plate solar air collector, 6:2233 

(DOE/RS/10143—T1) 
Economic Analysis 

Low cost bare-plate solar air collector, 6:2233 

(DOE/RS5/10143—T1) 
Performance 

Low cost bare-plate solar air collector, 6:2233 

(DOE/R5/10143—T1) 
UNION CARBIDE WASTE PROCESSING SYSTEM 
See PUROX PYROLYSIS PROCESS 
UNITED KINGDOM 
Bibliographies 

Register of research and surveys 1978. Part I. Building and 

construction, 6:2513 (NP—25158) 
Buildings 
Register of research and surveys 1978. Part I. Building and 
construction, 6:2513 (NP—25158) 
Energy Policy 
Secure future. Research, development, demonstration, 6:2456 
Residential Buildings 

International residential energy end use data: analysis of 
historical and present day structure and dynamics, 6:2509 
(LBL—10587) 

UNITED STATES OF AMERICA 
See USA 
UNLOADING (REACTOR) 
See REACTOR FUELING 
URANIUM 
See also SLIGHTLY ENRICHED URANIUM 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Alpha Spectroscopy 

Determination of gross alpha, plutonium, neptunium, and/or 

uranium by gross alpha counting on barium sulfate, 6:2645 
Chemisorption 

Direct observation of the behavior of heavy single atoms on 

amorphous carbon substrates, 6:2635 
Delayed Neutron Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 
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Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Fabrication 

Effects of processing variables on the hydrogen content and 
resultant mechanical properties of uranium and uranium-3/4 
wt % titanium alloy, 6:2611 (LA-UR—80-3176) 

Fluorescence Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Mass Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Tensile Properties 

Effects of processing variables on the hydrogen content and 
resultant mechanical properties of uranium and uranium-3/4 
wt % titanium alloy, 6:2611 (LA-UR—80-3176) 

URANIUM 233 TARGET 
Neutron Reactions 

Cross sections of the major transactinium isotopes in the 
resonance region, 6:3163 

Neutron-nucleus optical potential for the actinide region (10 
keV to 1 MeV), 6:3164 

URANIUM 234 
Energy Levels 

Cross sections of the major transactinium isotopes in the 

resonance region, 6:3163 
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URANIUM 235 TARGET 
Neutron Reactions 
Cross sections of the major transactinium isotopes in the 
resonance region, 6:3163 
Neutron-nucleus optical potential for the actinide region (10 
keV to 1 MeV), 6:3164 
URANIUM 236 
Energy Levels 
Cross sections of the major transactinium isotopes in the 
resonance region, 6:3163 
URANIUM 238 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Recent searches for superheavy elements in deep-inelastic 
reactions (Approximately 7 MeV/j), 6:3165 (UCRL—84407) 
URANIUM 238 TARGET 
Neutron Reactions 
Cross sections of the major transactinium isotopes in the 
resonance region, 6:3163 
Neutron-nucleus optical potential for the actinide region (10 
keV to 1 MeV), 6:3164 
URANIUM 239 
Energy Levels 
Cross sections of the major transactinium isotopes in the 
resonance region, 6:3163 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
Neutron Diffraction 
Induced magnetization density in the 5f system UA], 6:3177 
(CONF-801134—8(Draft)) 
URANIUM ARSENIDES 
Neutron Diffraction 
Magnetic phase transition near a Lifshitz point: A neutron 
study of UAs, 6:2621 
Phase Transformations 
Magnetic phase transition near a Lifshitz point: A neutron 
study of UAs, 6:2621 
URANIUM BASE ALLOYS 
Fabrication 
Effects of processing variables on the hydrogen content and 
resultant mechanical properties of uranium and uranium-3/4 
wt % titanium alloy, 6:2611 (LA-UR—80-3176) 
Heat Treatments 

Preparation, heat treatment, and mechanical properties of the 
uranium-5 weight percent chromium eutectic alloy, 6:2617 
(Y—2224) 

Mechanical Properties 

Preparation, heat treatment, and mechanical properties of the 
uranium-5 weight percent chromium eutectic alloy, 6:2617 
(Y—2224) 

Tensile Properties 

Effects of processing variables on the hydrogen content and 
resultant mechanical properties of uranium and uranium-3/4 
wt % titanium alloy, 6:2611 (LA-UR—80-3176) 

Uses 

Ultrasonic evaluation of U-3/4 Ti penetrators by amplitude and 

frequency analysis, 6:2022 (RFP—3146) 
URANIUM CARBIDES 
Mechanical Properties 

Fuel/blanket property needs for design of LMFBR elements, 

6:2368 (GEFR-SP—228) 
URANIUM DEPOSITS 
Aerial Prospecting 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: Baton Rouge quadrangle, Louisiana 
and Mississippi. Final report, 6:1993 (GJBX—221(80)) 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: Lake Charles and Port Arthur 
quadrangles of Louisiana and Texas. Final report, 6:1996 
(GJBX—224(80)) 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: Mobile quadrangle of Louisiana, 
Mississippi and Alabama. Final report, 6:1994 (GJBX— 
222(80)) 

Aerial gamma ray and magnetic survey, Mississippi and 
Florida airborne survey: New Orleans and Breton Sound 
quadrangles cof Louisiana. Final report, 6:1995 (GJBX— 
223(80)) 


Aerial radiometric and magnetic survey: Big Spring National 
Topographic Map, Texas. Final report, 6:1983 (GJBX— 
196(80)) 

Aerial radiometric and magnetic survey: Hobbs National 
Topographic Map, New Mexico/Texas. Final report, 6:1998 
(GJBX—228(80)) 

Aerial radiometric and magnetic survey: Perryton National 
Topographic Map, Texas/Oklahoma/Kansas. Final report, 
6:1999 (GJBX—229(80)) 

Exploration 

Pulsed neutron gama ray logging for minerals associated with 

uranium, 6:2004 (SAND—80-1531C) 
Mineralization 

Uranium mineralization in fluorine-enriched volcanic rocks, 

6:1981 (GJBX—225(80)) 
Neutron Logging 

Uranium logging by the prompt fission neutron technique, 

6:2003 (SAND—80-1512C) 
Neutron-Gamma Logging 

Pulsed neutron gama ray logging for minerals associated with 
uranium, 6:2004 (SAND—80-1531C) 

ig 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

URANIUM DIOXIDE 
Inclusions 

High temperature behavior of metallic inclusions in uranium 

dioxide, 6:2624 (LBL—11117) 
Mechanical Properties 

Fuel/blanket property needs for design of LMFBR elements, 

6:2368 (GEFR-SP—228) 
Microstructure 

High temperature behavior of metallic inclusions in uranium 

dioxide, 6:2624 (LBL—11117) 
URANIUM HEXAFLUORIDE 
Chemical Analysis 

Characterization of the solid product(s) formed when UFs is 
released into ambient air in a contained volume (U), 6:2109 
(K/ET—S503) 

Plumes 

Characterization of the solid product(s) formed when UF, is 
released into ambient air in a contained volume (UV), 6:2109 
(K/ET—S503) 

URANIUM OXIDES 


See also URANIUM DIOXIDE 
URANIUM OXIDES U308 


Calcination 

Technical development of the COPRECAL (Coprecipitation- 

Calcination) co-conversion process, 6:2025 (GEFR-SP—225) 
Coprecipitation 

Technical development of the COPRECAL (Coprecipitation- 

Calcination) co-conversion process, 6:2025 (GEFR-SP—225) 
URANIUM OXIDES U308 
Criticality 

Criticality of moderated and undermoderated low-enriched 

uranium oxide systems, 6:2715 (RFP—3117) 
URBAN AREAS 
Air Pollution 

Cross-country urban and rural measurements of NOx and SO2. 
Final report, 6:2838 (PB—80-137227) 

Ozone and precursor transport into an urban area - evaluation 
of measurement approaches. Final report, 6:2870 (PB—80- 
153927) 

Energy Conservation 

Bicycling and air quality information document. Final report, 

6:2922 (PB—80-146863) 





URBAN AREAS 
HVDC Systems 


HVDC Systems 
EPRI's compact, gas-insulated dc converter stations, 6:2343 
(CONF-8003104—) 
Planning aspects of HVDC power transmission into 
metropolitan load centers, 6:2319 (CONF-8003104—) 
Mass Transit Systems 
Urban mass transportation abstracts. Volume 6, 6:2543 
(UMTA-TRIC—79-1) 
Meteorology 
Synoptic meteorology and air quality patterns in the St. Louis 
RAPS program. Final report, 6:2827 (PB—80-148299) 
Power Substations 
EPRI's compact, gas-insulated dc converter stations, 6:2343 
(CONF-8003104—) 
Transportation Systems 
Potential change strategies in urban transportation: an 
overview and tentative appraisal. Final report Jul 75-Jan 78, 
6:2537 (PB—80-155278) 
Travel habits and patterns. volume 2. 1974-february, 1980 


(citations from the NTIS Data Base). Report for 1974-feb 80, 


6:2542 (PB—80-806284) 
Underground Power Transmission 
Uprating of metropolitan transmission systems by conversion 
of ac cables to dc, 6:2325 (CONF-8003104—) 
URINE 
Biological Effects 
Alterations of gene expression in Novikoff hepatoma cells 
induced by a factor in human urine, 6:2944 
Liquid Column Chromatography 
Detector based on optical activity for high performance liquid 
chromatographic detection of trace organics, 6:2688 
Qualitative Chemical Analysis 
Detector based on optical activity for high performance liquid 
chromatographic detection of trace organics, 6:2688 
UROKINASE 
Substrates 
Synthetic oligopeptide substrates: their diagnostic application 
in blood coagulation, fibrinolysis, and other pathologic 
states, 6:2943 
US DOE 
See also HANFORD RESERVATION 
HAPO 
LAWRENCE BERKELEY LABORATORY 
ORNL 
Accidents 
Operational accidents and radiation exposures at DOE 
facilities. Fiscal year 1978, 6:3046 (DOE/EV—0091/1) 
Decision Making 
The Energy Department's Office of Environment does not 
have a large role in decision-making. Report to the 
chairman, Committee on Governmental Affairs, United 
States Senate, 6:2420 (PB—80-138829) 
Grants 
DOE State and Local Assistance Programs, 6:2493 
(DOE/CS—0187) 
Regulations 
Implementation consideration in the Department of Energy, 
6:2457 
Improving CS regulations (Office of Conservation and Solar 
Energy), 6:2455 (PNL—3526) 
Research Programs 
Government program on gasification and liquefaction of coal, 
6:2463 
Statement of capabilities. The Resource Policy Center, 6:3293 
US ORGANIZATIONS 
See also US DOE 
Regulations 
Improving CS regulations, 6:2455 (PNL—3526) 
USA 


See also ALABAMA 
ALASKA 
ARIZONA 
CALIFORNIA 
COLORADO 
CONNECTICUT 
DELAWARE 
HAWAL 
IDAHO 
ILLINOIS 
INDIANA 
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LOUISIANA 
MARYLAND 
MICHIGAN 
MINNESOTA 
MISSISSIPPI 
MISSOURI 
MONTANA 
NEBRASKA 
NEVADA 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
OHIO 
OKLAHOMA 
PENNSYLVANIA 
PUERTO RICO 
SOUTH CAROLINA 
SOUTH DAKOTA 
SOUTHEAST REGION 
TENNESSEE 
TEXAS 
UTAH 
VERMONT 
VIRGINIA 
WASHINGTON 
WASHINGTON DC 
WESTERN REGION 
WYOMING 
Atmospheric Precipitations 

Average storm duration and seasonal precipitation rates for the 
northeast sector of the United States, 6:2828 (PNL-SA— 
8793) 

Energy Analysis 

Strategic backdrop analysis for fossil fuel planning. Task 1. 
Default Case. Report 468-117-07/02, 6:2458 
(DOE/ET/10678—T1) 

Strategic backdrop analysis for fossil fuel planning. Task 1. 
Default Case. Report 468-117-07/03, 6:2459 
(DOE/ET/10678—T2) 

Strategic backdrop analysis for fossil fuel planning. Task 1. 
Default Case. Report 468-117-07/01, 6:2460 
(DOE/ET/10678—T3) 

Strategic backdrop analysis for fossil fuel planning. Task 2 
report (New Task Series), The Base Case. Report 473-117- 
08/01, 6:2461 (DOE/ET/10678—T4) 

Energy Conservation 

Reducing US oil vulnerability: energy policy for the 1980's 
(Study by DOE Office of Policy and Evaluation), 6:2454 
(DOE/PE—0024) 

Energy Demand 

Strategic backdrop analysis for fossil fuel planning. Task 1. 
Default Case. Report 468-117-07/02, 6:2458 
(DOE/ET/10678—T1) 

Strategic backdrop analysis for fossil fuel planning. Task 1. 
Default Case. Report 468-117-07/03, 6:2459 
(DOE/ET/10678—T2) 

Strategic backdrop analysis for fossil fuel planning. Task 1. 
Default Case. Report 468-117-07/01, 6:2460 
(DOE/ET/10678—T3) 

Strategic backdrop analysis for fossil fuel planning. Task 2 
report (New Task Series), The Base Case. Report 473-117- 
08/01, 6:2461 (DOE/ET/10678—T4) 

Energy Policy 

US solar energy policy for less developed countries, 6:2152 

(DOE/CS/10048—T1) 
Energy Source Development 

Reducing US oil vulnerability: energy policy for the 1980's 
(Study by DOE Office of Policy and Evaluation), 6:2454 
(DOE/PE—0024) 

Geopressured Systems 

Identification of geopressured occurrences outside of the Gulf 

Coast. Final report, Phase I, 6:2242 (DOE/NV/10133—1) 
Inflation 

White House anti-inflation program, March 14, 1980, 6:2413 

(CONF-8005112—) 
Legislation 

Related government policies and regulations (Fuel Use Act), 

6:1949 (BNL—51229) 
Rail Transport 

Predicting routes of radioactive wastes moved on the US 

railroad system, 6:2032 (CONF-801115—23) 
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Residential Buildings 

International residential energy end use data: analysis of 
historical and present day structure and dynamics, 6:2509 
(LBL—10587) 

Storms 

Average storm duration and seasonal precipitation rates for the 
northeast sector of the United States, 6:2828 (PNL-SA— 
8793) 

Wind Power 

Analysis of strong nocturnal shears for wind machine design. 
Progress report, 6:2287 (DOE/ET/23116—79-1) 

UTAH 
Baseline Ecology 

Ecological investigations: vegetation studies, preliminary 

findings, 6:1979 (DOE/LC/10787—61) 
Geochemical Surveys 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Hydroelectric Power 

Sevier Lake Basin, Utah and Nevada: water resources appraisal 
for hydroelectric licensing. Appraisal report, 6:2138 
(DOE/TIC—11278) 

Meteorology 

Investigation of the Geokinetics horizontal in situ oil shale 
retorting process. Quarterly report, July, August, September 
1980, 6:1971 (DOE/LC/10787—65) 

Uranium Deposits 
Uranium mineralization in fluorine-enriched volcanic rocks, 
6:1981 (GJBX—225(80)) 

UTERUS 

Biological Effects 

Chronic inhalation of cigarette smoke by F344 rats, 6:3036 
UTILITIES 
See ELECTRIC UTILITIES 

UWMAK REACTORS 

Information Needs 

Cross-section sensitivity and uncertainty analysis for fusion 
reactors. A review, 6:3202 (IAEA-TECDOC—223) 


Vv 


V TROUGH COLLECTORS 
Design 
Development of a selective surface vacuum collector. Final 
report, 6:2234 (EUR—6800-EN) 
Performance 
Development of a selective surface vacuum collector. Final 
report, 6:2234 (EUR—6800-EN) 
VACUUM SYSTEMS 
Electric Impedance 
Bench measurement of vacuum chamber impedances with 
wires, 6:2781 (BNL—51236) 
Reducing the coupling impedance of step discontinuities in 
vacuum chambers, 6:2761 (BNL—51236) 
VANADIUM 
Activation Analysis 
Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 
Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 
Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 
Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GIBX—218(80)) 
Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 
Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 


Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

VANADIUM BASE ALLOYS 
Fabrication 

A15 superconductors through direct solid-state precipitation: 

V3Ga and NbsAl, 6:3197 (LBL—11021) 
Superconductivity 

A15 superconductors through direct solid-state precipitation: 

V3Ga and NbsAl, 6:3197 (LBL—11021) 
VANADIUM BORIDES 
Ion Implantation 

Hydrogen in fusion first wall surfaces, 6:3275 (SAND—80- 

1543C) 
VANADIUM HYDRIDES 
Jahn-Teller Effect 

Hydrogen in V, Nb, and Ta; magnetism in Fe, Co, and Ni, 

6:3194 (MLM—2781(OP)) 
VARIABLE STARS 
Star Models 

New instability strip for hot degenerates, 6:3062 (LA-UR—80- 
3135) 

VECTOR DOMINANCE MODEL 
Particle Production 

Measurement of vector meson production in proton-proton 

collisions at the CERN ISR, 6:3104 
Photon-Proton Interactions 
Photon total cross section on protons from 45 GeV to 182 
GeV, 6:3110 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BICYCLES 
ELECTRIC-POWERED VEHICLES 
FLYWHEEL-POWERED VEHICLES 
TRUCKS 
Diesel Engines 
Generator gas operation of motor vehicles, 6:2597 (DOE-tr— 
219) 
Energy Efficiency 
Materials science and technology for more-energy-efficient 
transportation, 6:2522 (CONF-7903123—) 
Exhaust Gases 
Motor vehicle emissions inspection/maintenance program for 
Tennessee. Final report, 6:2523 (PB—80-141344) 





VEHICLES 
Heating Rate 


Heating Rate 
Evaluation of heat generation in SBR due to cyclic loading 
with application to the T-142 tank shoe pad, 6:2727 
(UCRL—84633) 


Motor vehicle emissions inspection/maintenance program for 
Tennessee. Final report, 6:2523 (PB—80-141344) 
Internal Combustion Engines 
Generator gas operation of motor vehicles, 6:2597 (DOE-tr— 
219) 
VENTILATION 
Cooling Systems 
Central air cooling plant, 6:1871 (BMFT-FB-HA—80-038) 
VENTILATION BARRIERS 
Aerodynamics 
Pollutant transfer across the cavity region behind a two- 
dimensional fence, 6:2875 
VENTILATION SYSTEMS 
Environmental Impacts 
Environmental Readiness Document: buildings and community 
systems. Fiscal year 1980, 6:2579 (DOE/ERD—0028) 
VERMONT 
Power Demand 
Description and evaluation of the Vermont demonstration 
project. Final report, 6:2501 (DOE/RG/08684—T3) 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VINYLCYANIDE 
See ACRYLONITRILE 
VIRGINIA 
Solar Energy 
Southeast Regional Assessment Study: an assessment of the 
opportunities of solar electric power generation in the 
Southeastern United States, 6:2155 (DOE/ET/20321—1) 
VIRUSES 
See also BACTERIOPHAGES 
Removal 
Data report. The fate of human enteric viruses in a natural 
sewage recycling system, 6:2991 (BNL—51281) 
VITAMIN A 
Biological Effects 
Effect of vitamin A on cellular differentiation and mucous 
glycoprotein synthesis in long-term rat tracheal organ 
cultures, 6:2950 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 


W BOSON 
See INTERMEDIATE BOSONS 
WASHINGTON 
Dikes 
Clastic dikes of the Pasco Basin, Southeastern Washington. 
Final report, 6:3050 (RHO-BWI-C—64) 
Geochemical Surveys 
Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 
Hydroelectric Power 
Clark Fork-Pend Oreille River Basin, Montana, Idaho, and 
Washington: water resources appraisal for hydroelectric 
licensing. Appraisal report, 6:2140 (FERC—0062) 
Lakes 
Adaptive significance of color polymorphism in two species of 
Diaptomus (copepoda), 6:2902 
Relationship between pigmentation and reproduction in two 
species of Diaptomus (copepoda), 6:2903 
Population Dynamics 
Supplemental report on population estimates for Hanford 
Defense waste draft environmental impact statement, 6:2925 
(PNL—3507) 
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WASHINGTON DC 
Insolation 


Energy system for the Georgetown University academic 
building. Volume III. Appendices. Final report, 6:2194 
(DOE/ET/23136—T1(Vol.3)) 

WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE HEAT UTILIZATION 
Feasibility Studies 

Oak Ridge Geseous Diffusion Plant reject heat study. Volume 
I. Introduction and summary. Final report, 6:2568 (XN- 
RT—12(Vol.1)) 

Oak Ridge Gaseous Diffusion Plant reject heat study. Volume 
III. Conceptual designs and economic analyses. Final report, 
6:2569 (XN-RT—12(Vol.3)) 

WASTE MANAGEMENT 


See also RADIOACTIVE WASTE MANAGEMENT 
WASTE PROCESSING 


Environmental Impacts 
Environmental Readiness Document: buildings and community 
systems. Fiscal year 1980, 6:2579 (DOE/ERD—0028) 
WASTE OILS 
Waste Product Utilization 
Use of waste oils to improve densified refuse derived fuels. 
Final report, 6:2137 (DOE/CS/20167—01) 
WASTE PROCESSING 
See also MATERIALS RECOVERY 


PUROX PYROLYSIS PROCESS 
RADIOACTIVE WASTE PROCESSING 


Thermophilic Conditions 
Certain aspects of anaerobic digestion of wastewater solids in 
the thermophilic range at the Hyperion treatment plant, 
6:2909 
WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 
Feasibility Studies 
Bituminous concrete plant dust collection system; effects of 
using recovered dust in paving mix. Final report, 6:2562 
(PB—80-141013) 
Lime treatment of incinerator residue for road base 
construction. Final report 1962-77, 6:2566 (PB—80- 150584) 
WASTE WATER 
Anaerobic Digestion 
Anaerobic biological treatment of liquid wastes from pyrolysis 
processes. Final report, 6:2578 (COO—4455-3) 
Mutagenesis 
Analysis of survival data at LASL, 6:2997 (LA-UR—80-3106) 
Recycling 
Treatment and reuse of coal conversion wastewaters, 6:1857 
(CONF-8009 103—1) 
Waste Processing 
Treatment and reuse of coal conversion wastewaters, 6:1857 
(CONF-8009 103—1) 
Water Treatment 
Processing refinery wastewater by coagulation and flotation 
following biological oxidation. Final report, 6:1955 (PB—80- 
142144) 
WASTE-FUELED BOILERS 
See REFUSE-FUELED BOILERS 
WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 
WATER 


See also GROUND WATER 
SEAWATER 


Activation Analysis 
Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 
Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 
Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 
Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 
Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 
Atomization 
Slurry atomizer for a coal-feeder and dryer used to provide 
coal at gasifier pressure (Patent application), 6:1851 
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Chemical Analysis 

Escalante 1°x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Coalescence 

Improved electrostatic coalescense system with independent ac 

and dc hydrophilic electrodes (Patent application), 6:1954 
Emulsification 

Improved electrostatic coalescense system with independent ac 

and dc hydrophilic electrodes (Patent application), 6:1954 
Phase Studies 

Preparation of a coal conversion systems technical data book. 
Quarterly report, November 1, 1979-January 31, 1980, 6:1817 
(FE—2286-60(10-80)) 

Photolysis 

O(*P) atom formation in y- and 184.9-nm-irradiated aqueous 

perchlorate solutions, 6:2694 
Quantitative Chemical Analysis 

Titrimetric determination of water in TATB using Karl 

Fischer reagent, 6:2806 (MHSMP—80-59) 
Radiolysis 

O(?P) atom formation in y- and 184.9-nm-irradiated aqueous 
perchlorate solutions, 6:2694 

Spontaneous fragmentation of an alpha-active ceramic: a 
mechanism for dispersion of solid waste, 6:2063 (LA-UR— 
80-2956) 

Sensible Heat Storage 

Developing and upgrading of solar system thermal energy 
storage simulation models. Technical progress report, March 
1, 1979-February 29, 1980, 6:2238 (DOE/CS/34482—4) 

WATER COOLED REACTORS 


See also BWR TYPE REACTORS 
ORR REACTOR 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 


Fuel Cycle 
Economic analysis of the transport of radioactive materials in 
LWR and LMFBR fuel cycles in the United States, 6:2040 
(SAND—80-0297C) 
Economics of radioactive material transportation in the light- 
water reactor nuclear fuel cycle, 6:2039 (SAND—80-0035) 
Nuclear criticality safety studies applicable to spent fuel 
shipping cask designs and spent fuel storage, 6:2713 
(ORNL/TM—7403) 
Reactor Safety 
Selection methodology for LWR safety programs and 
proposals. Volume 2. Methodology application, 6:2396 
(SAI—195-80-PA(Vol.2)) 
WATER HEATERS 
Modifications 
Energy test method development for electric heat pump water 
heaters. Final report Mar 78-May 79, 6:2520 (PB—80- 
145212) 


WELL STIMULATION 
Mathematical Models 


Thermal Efficiency 

Energy test method development for electric heat pump water 
heaters. Final report Mar 78-May 79, 6:2520 (PB—80- 
145212) 

WATER POLLUTION 
Bibliographies 

Oil pollution abstracts. volume 6, number 2. Quarterly report 

Apr-Jun 79, 6:1956 (PB—80-141583) 
Biological Effects 

Toxicity and ecological significance of trace elements in 

aquatic environments, 6:3032 
Oil Spills 

Ground water pollution (citations from the American 
Petroleum Institute data base). Report for 1964-Jan 80, 
6:2912 (PB—80-806920) 

WATER QUALITY 
Bibliographies 

Geothermal wetlands: an annotated bibliography of pertinent 

literature, 6:2251 (EGG—2029) 
WATER REMOVAL 
Mathematical Models 

Filtration and dewatering: review of literature (117 references), 

6:1879 (DOE/ET/14291—1) 
Reviews 

Filtration and dewatering: review of literature (117 references), 

6:1879 (DOE/ET/14291—1) 
WATER RESERVOIRS 
Operation 

The anticipated decision influence period in real time reservoir 

operation. Doctoral thesis, 6:2143 (PB—80-151301) 
WATER RESOURCES 
Forecasting 

Energy technology scenarios for use in water resources 
assessments under Section 13a of the Federal Nonnuclear 
Energy Research and Development Act, 6:2452 
(DOE/EV—0090) 

Resource Assessment 

Energy technology scenarios for use in water resources 
assessments under Section 13a of the Federal Nonnuclear 
Energy Research and Development Act, 6:2452 
(DOE/EV—0090) 

Resource Potential 

Clark Fork-Pend Oreille River Basin, Montana, Idaho, and 
Washington: water resources appraisal for hydroelectric 
licensing. Appraisal report, 6:2140 (FERC—0062) 

Pit River Basin, California: water resources appraisal for 
hydroelectric licensing. Appraisal report, 6:2139 (FERC— 
0045-2) 

Sevier Lake Basin, Utah and Nevada: water resources appraisal 
for hydroelectric licensing. Appraisal report, 6:2138 
(DOE/TIC—11278) 

WATER SOURCE HEAT PUMPS 
Energy Consumption 

A comprehensive examination of the energy requirements, 
costs, and environmental and legal implications of expanded 
use of ground water source heat pumps. Final report, 6:2517 
(PB—80-140247) 

Feasibility Studies 

A comprehensive examination of the energy requirements, 
costs, and environmental and legal impiications of expanded 
use of ground water source heat pumps. Final report, 6:2517 
(PB—80-140247) 

WAVES (SHOCK) 
See SHOCK WAVES 
WEAK BOSON 
See INTERMEDIATE BOSONS 
WEATHERIZATION 
Financial Assistance 
DOE State and Local Assistance Programs, 6:2493 
(DOE/CS—0187) 
WELL STIMULATION 
See also HYDRAULIC FRACTURING 
Mathematical Models 

Nonlinear filtering in oil/gas reservoir simulation: filter design, 

6:1942 (PNL—3553) 





Meetings 


Meetings 
Geothermal reservoir well stimulation symposium, 6:2267 
(CONF-800242—) 
Research 
Geothermal reservoir well stimulation program overview and 
status report, 6:2268 (CONF-800242—) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WESTERN REGION 
See also ARIZONA 
CALIFORNIA 
HAWAII 
NEVADA 


Land Use 
Western Energy and Land Use Team Publications: an 
annotated bibliography, 6:2896 (WELUT—79/10) 
WIGGLER MAGNETS 
Helical Configuration 
Synchrotron radiation from a helical wiggler, 6:2773 (BNL— 
51236) 
Synchrotron Radiation 
Synchrotron radiation from a helical wiggler, 6:2773 (BNL— 
51236) 
WIND 


See also HURRICANES 
STORMS 


Data Compilation 
Environmental data for sites in the National Solar Data 
Network, 6:2149 (SOLAR/0010—80/09) 
WIND POWER 
Availability 
Analysis of strong nocturnal shears for wind machine design. 
Progress report, 6:2287 (DOE/ET/23116—79-1) 
Data Analysis 
Measurement strategies for estimating long-term average wind 
speeds, 6:2286 (PNL—3448) 
Monitoring 
Measurement strategies for estimating long-term average wind 
speeds, 6:2286 (PNL—3448) 
Shear 
Analysis of strong nocturnal shears for wind machine design. 
Progress report, 6:2287 (DOE/ET/23116—79-1) 
WIND POWER PLANTS 
Feasibility Studies 
Southeast Regional Assessment Study: an assessment of the 
opportunities of solar electric power generation in the 
Southeastern United States, 6:2155 (DOE/ET/20321—1) 
WIND TURBINES 
Feasibility Studies 
Southeast Regional Assessment Study: an assessment of the 
opportunities of solar electric power generation in the 
Southeastern United States, 6:2155 (DOE/ET/20321—1) 
Manuals 
RCS auditor trainee manual: renewable resource measures 
(revised). United States Department of Energy Technical 
Assistance Program for the Residential Conservation Service 
Program, 6:2223 (SERI/SP—722-739) 
WINDOWS 
Heat Mirrors 
Transparent heat mirrors for windows: thermal! performance, 
6:2217 (LBL—11408) 
Leak Testing 
Air leakage of newly instaled residential windows, 6:2511 
(LBL—11111) 
Thermal Insulation 
Moveable insulation systems: a comparison matrix, 6:2230 
WIND-POWERED PUMPS 
Selecting water-pumping windmills, 6:2288 (PB—80-149776) 
W-L SULFUR DIOXIDE RECOVERY PROCESS 
Performance Testing 
Demonstration of Wellman-Lord/Allied Chemical FGD 
technology: demonstration test first year results. Annual 
report Sep 78-Aug 79, 6:2303 (PB—80-146897) 
wooD 
Availability 
Use of wood as an energy source in the state of Maine, 6:2163 
(BNL—50898) 
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Combustion 

Evaluation and improvement of codes and standards related to 
the use of fuelwood. Progress report, July 1, 1980-September 
30, 1980, 6:2499 (DOE/PR/06010—T3) 

Generator gas operation of motor vehicles, 6:2597 (DOE-tr— 
219) 

Health effects of residential wood combustion: survey of 
knowledge and research, 6:2170 (DOE/EV—0114) 

Drying 

Replacing fossil fuels with sawmill residues in B.C. lumber 

kilns, 6:2563 (PB—80-145154) 
Energy Analysis 

Ultimate energy demands of metals and materials, 6:2431 

(CONF-7903123—) 
Energy Efficiency 

Science and technology for energy-efficient materials from 

renewable resources, 6:2549 (CONF-7903123—) 
Gasification 

Characterization of selected application of biomass energy 
technologies and a solar district heating and cooling system, 
6:2168 (DOE/EV—0104) 

Uses : 

Use of wood as an energy source in the state of Maine, 6:2163 
(BNL—50898) 

WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 
Fuel Substitution 

Replacing fossil fuels with sawmill residues in B.C. lumber 

kilns, 6:2563 (PB—80-145154) 
Gaseous Wastes 

EPA/IERL-RTP procedures manual: level 2 sampling and 
analysis of selected reduced inorganic compounds. Final 
report Oct 76-Jun 79, 6:2864 (PB—80-149933) 

WOOD WASTES 
Availability 

Feasibility study of wood residue fired cogeneration at 
Heppner, Oregon. Final report, October 1979, 6:2292 
(DOE/TIC—11321) 

Study of the feasibility of cogeneration using wood waste as 
fuel. Final report, 6:2293 (DOE/TIC—11322) 

Combustion 

Environmental and economic evaluation of energy recovery 
from agricultural and forestry residues, 6:2169 (DOE/EV— 
0106) 

Replacing fossil fuels with sawmill residues in B.C. lumber 
kilns, 6:2563 (PB—80-145154) 

Cost 

Feasibility study of wood residue fired cogeneration at 
Heppner, Oregon. Final report, October 1979, 6:2292 
(DOE/TIC—11321) 

Energy Recovery 

Environmental and economic evaluation of energy recovery 
from agricultural and forestry residues, 6:2169 (DOE/EV— 
0106) 

Waste Product Utilization 

Chemicals for enhanced oil recovery. Quarterly report, 
October 1-December 31, 1980, 6:1938 (DOE/BETC/OR— 
15) 

WOOD-FUEL POWER PLANTS 
Feasibility Studies 

Southeast Regional Assessment Study: an assessment of the 
opportunities of solar electric power generation in the 
Southeastern United States, 6:2155 (DOE/ET/20321—1) 

WORKERS 
See PERSONNEL 
WYOMING 
Geochemical Surveys 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 
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X RADIATION 
See also SOFT X RADIATION 
Biological Effects 
Depressed humoral immunity and increased tumor incidence in 
mice following in utero exposure to benzo[a]pyrene, 6:3034 
Carcinogenesis 
Dependence of radiation-induced neoplastic transformation in 
vitro upon radiation quality and repair, 6:3011 
Side Effects 
New mouse tumor model system (RIF-1) for comparison of 
end-point studies, 6:3007 
XENON 136 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Recent searches for superheavy elements in deep-inelastic 
reactions (Approximately 7 MeV/y), 6:3165 (UCRL—84407) 
X-RAY DIFFRACTION 
Elastic Scattering 
Scattering of x rays from low-Z materials, 6:3185 (UCRL— 
52968) 
Inelastic Scattering 
Scattering of x rays from low-Z materials, 6:3185 (UCRL— 
52968) 
Research Programs 
Molecular and Cellular Sciences Section, 6:2930 (ORNL— 
5685) 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 


YANG-MILLS THEORY 
Supersymmetry 

Zero value for the three-loop 8 function in N=4 

supersymmetric Yang-Mills theory, 6:3131 
YTTERBIUM 
Activation Analysis 

Escalante 1° x 2° NTMS area Utah: data report (abbreviated), 
6:1987 (GJBX—209(80)) 

Mesa 1° x 2° NTMS area, Arizona: data report (abbreviated), 
6:1989 (GJBX—216(80)) 

Okanogan 1° x 2° NTMS area Washington: data report 
(abbreviated), 6:1988 (GJBX—210(80)) 

Salina 1° x 2° NTMS area, Utah: data report (abbreviated), 
6:1991 (GJBX—218(80)) 

Salton Sea 1° x 2° NTMS area California and Arizona: data 
report (abbreviated), 6:1990 (GJBX—217(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 


Emission Spectroscopy 


NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 
Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 
Solvent Extraction 
Mixed ligand chelate extraction of lanthanides I. 8-quinolinol 
systems, 6:2647 
YTTERBIUM COMPLEXES 
Crystal Structure 
Divalent lanthanide chemistry. 
Bis(pentamethylcyclopentadienyl)europium(II) and - 
ytterbium(II) derivatives: Crystal structure of 
bis(pentamethylcyclopentadienyl) (tetrahydrofuran) 
ytterbium(II)-hemitoluene at 176 K, 6:2657 
YTTRIUM 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 
Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 


ZEA MAYS 
See MAIZE 
ZINC 
Activation Analysis 
Uranium hydrogeochemical and stream sediment 


reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Sante Fe NTMS 
Quadrangle, New Mexico, including concentrations of forty- 
two additional elements, 6:1984 (GJBX—197(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Lewistown NTMS 
Quadrangle, Montana, including concentrations of forty-two 
additional elements, 6:1985 (GJBX—206(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Cody NTMS quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:2000 (GJBX—233(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Thermopolis NTMS Quadrangle, 
Wyoming, including concentrations of forty-two additional 
elements, 6:1982 (GJBX—188(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance of the Bozeman NTMS quadrangle, 
Montana, including concentrations of forty-two additional 
elements, 6:2001 (GJBX—235(80)) 

Catalytic Effects 

Zinc chloride-catalyzed reactions of oxygen- and sulfur- 
containing compounds which model structures in coal, 
6:2673 (LBL—11026) 

Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 





ZINC CHLORIDES 
Emission Spectroscopy 


ZINC CHLORIDES 
Catalytic Effects 

Hydrogenation and cracking of coal related fused-ring 
structures using ZnCl, and AlCl catalysts, 6:1832 (LBL— 
11512) 

Low temperature coal liquefaction by zinc chloride and 
tetralin, 6:1830 (LBL—11325) 

Zinc chloride-catalyzed reactions of oxygen- and sulfur- 
containing compounds which model structures in coal, 
6:2673 (LBL—11026) 

Chemical Reactions 

Zinc chloride-catalyzed reactions of oxygen- and sulfur- 
containing compounds which model structures in coal, 
6:2673 (LBL—11026) 

ZINC FLUORIDES 
Neutron Diffraction 

Spin correlations near the percolation threshold in three- 

dimensional antiferromagnets, 6:2637 
Spin 
Spin correlations near the percolation threshold in three- 
dimensional antiferromagnets, 6:2637 
ZINC OXIDES 
Synthesis 
Generation of fume aerosols of zinc oxide, 6:2873 
ZINC SULFIDES 
Catalytic Effects 

Zinc chloride-catalyzed reactions of oxygen- and sulfur- 
containing compounds which model structures in coal, 
6:2673 (LBL—11026) 

Environmental Transport 

Gaussian model predictions of elevated particle releases using 
tilted plume and deposition model features, 6:2908 (HEDL- 
SA—2247) 

ZIRCONIUM 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Alliance NTMS quadrangle, Nebraska and South 
Dakota, 6:1992 (GJBX—219(80)) 

Uranium hydrogeochemical and stream sediment 
reconnaissance data release for the Dubois NTMS 
Quadrangle, Idaho/Montana, including concentrations of 
forty-five additional elements, 6:1986 (GJBX—208(80)) 

Uranium potential of precambrian rocks in the Raft River area 
of northwestern Utah and south-central Idaho. Final report, 
6:1997 (GJBX—227(80)) 

Recovery 
Mineral recovery from US coals, 6:1880 (LASL—80- 
24(BRIEF)) 
Solvent Extraction 
Solvent extraction chemistry and kinetics of zirconium, 6:2649 
X-Ray Fluorescence Analysis 

Uranium hydrogeochemical and stream sediment 
reconnaissance data listing release for the Three Forks Basin, 
Spanish Peaks, and Boulder River areas for the Bozeman 
NTMS quadrangle, Montana, including concentrations of 
forty-six additional elements, 6:2002 (GJBX—237(80)) 

ZIRCONIUM 90 TARGET 
Pion Plus Reactions 
Observation of isobaric analog states in pion single—charge- 
exchange reactions, 6:3148 
ZOOPLANKTON 
See also COPEPODS 
Population Dynamics 
Population dynamics of zooplankton in the upper Potomac 
Estuary, March through May, 1977. Fina! report, 6:2900 
(PB—80-148554) 
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2012/yZ/y80/ 2129 6:2389 NTIS, PC A02/MF AO! 
y0% Vol. 1)y(Sect.1- 2130 6:2708 NTIS, PC A02/MF AOi 
2y 6:1843 NTIS, PC Al3/MF AO! 2143 6:2023 NTIS, PC A0S/MF AO! 
2012/yZ/y80/ 2157 6:2609 NTIS, PC A02/MF AOI 
y0%Vol.2)y(Bk. l)y(Sépkasyy NTIS, PC Al3/MF AO1 2247 6:2908 NTIS, PC A02/MF AO! 
2012/yZ/y80/ HEDL-TME- 
yO% Vol.2)y(Bk.2)y(Sepyaay NTIS, PC Al4/MF AOI 80-46 6:2610 NTIS, PC A03/MF AO1 
2012/yZ/y80/ 
y0% V ol.2)y(Bk.3)y(Sépyi4y, NTIS, PC Al4/MF AOI 6:2248 NTIS, PC A04/MF AOl 
2012/yZ/y80/ 
yO%Vol.2)y(Bk.1)y 6:1844 NTIS, PC A13/MF AOl 6:2453 Univ. of Hawaii, Manoa 
2012/yZ/y80/ 
yO%V ol.2)y(Bk.2)y(Séct By NTIS, PC A13/MF AOl 159/yAS 6:3200 See IAEA-TECDOC-223 
2012/yZ/y80/ 159/yB1 6:3202 See IAEA-TECDOC-223 
y0%Vol.2)y(Bk. 3)y(Séc1BA6 NTIS, PC A16/MF AOI 159/yB3 6:3201 See IAEA-TECDOC-223 
2012/yZ/y80/ 159/yI1 6:3203 See IAEA-TECDOC-223 
y0%Vols. I- IAEA-SM- 
3)y(Suppl.)y 6:1839 NTIS, PC A02/MF AO! 244/y27 6:2376 See DOE/CEA/BMFT-18 
2286-60(10-80)y 6:1817 NTIS, PC All/MF AOI IAEA-TECDOC- 
2305-39 6:1818 NTIS, PC A06/MF AOI 223 6:3200 NTIS (US Sales Only), PC All/ 
2306-15 6:1819 NTIS, PC A03/MF AO1 MF AOl 
2326-41 6:2743 NTIS, PC A06/MF AO! 223 6:3201 NTIS (US Sales Only), PC All/ 
2346-81 6:1970 NTIS, PC A03/MF AO! MF AOI 
2357-66 6:2744 NTIS, PC A03/MF AOl 223 6:3202 NTIS (US Sales Only), PC All/ 
2357-77 6:2295 NTIS, PC A04/MF AOI MF AOI 
2449-11 6:1820 NTIS, PC A20/MF AOI 6:3203 NTIS (US Sales Only), PC All/ 
2547-56 6:1821 NTIS, PC A04/MF AOl MF AOl 
2806-10 6:1822 NTIS, PC A0S/MF AOI 
2806-11 6:1823 NTIS, PC A06/MF AOI 6:2507 NTIS (US Sales Only), PC A07/ 
2806-12 6:1824 NTIS, PC A04/MF AO! MF AOl 
2806-13 6:1825 NTIS, PC A04/MF AO1 
2806-14 6:1826 NTIS, PC A06/MF AOI 6:2696 NTIS (US Sales Only), PC A15/ 
2806-17 6:1827 NTIS, PC A06/MF AOI MF AOl 
2806-18 6:1828 NTIS, PC A04/MF AOI 
3245-12 6:1829 NTIS 6:2434 NTIS 
8976-T1 6:1872 NTIS, PC A08/MF AOI 
FERC- 503 6:2109 NTIS, PC A03/MF AOl 
0045-2 6:2139 NTIS, PC A0S/MF AOI 
0062 6:2140 NTIS, PC A06/MF AOI 6:2470 NTIS, PC A03/MF AO1 
FERMILAB-Conf- 
80/y73-THY 6:3130 NTIS, PC A02/MF AOI 6:1992 See GJBX-219(80) 
FRCR- 
210 6:3206 See DOE/ET/53036-14 7352-MS 6:2000 See GJBX-233(80) 
GA- 7504-MS(Suppl.)y  6:2001 See GJBX-235(80) 
10298(Amend.10)y  6:2387 NTIS, PC A15/MF AOl 8007-MS 6:1985 See GJBX-206(80) 
8011-MS 6:1986 See GJBX-208(80) 
6:3250 NTIS, PC A0S/MF AOI 8014-MS 6:1984 See GJBX-197(80) 
6:2383 NTIS, PC A02/MF AO! 8362 6:2123 NTIS, PC A02/MF AO1 
6:3251 NTIS, PC A02/MF AO! 8486-MS 6:2002 See GJBX-237(80) 
6:3207 NTIS, PC A02/MF AOI 8525-SR 6:2976 NTIS, PC A03/MF AOl 
GEFR-SP- 8555-PR 6:2124 NTIS, PC A02/MF AO! 
225 6:2025 NTIS, PC A02/MF AO! 8573-PR 6:2125 NTIS, PC A02/MF AO! 
228 6:2368 NTIS, PC A02/MF AO1 8582-PR 6:2126 NTIS, PC A02/MF AO! 
GEPP.-TIS- LA-tr- 
547 6:2607 NTIS, PC A02/MF AOI 80-24 6:2670 NTIS, PC A02/MF AOI 
GJBX- 80-31 6:3077 NTIS, PC A0S/MF AO1 
188(80)y 6:1982 NTIS, PC Al6/MF AOI LA-UR- 
196(80)y 6:1983 NTIS, PC E09/MF, $7.70 80-2216 6:2733 NTIS, PC A02/MF AO! 
197(80)y 6:1984 NTIS, PC Al5/MF AO1 80-2397 6:2282 NTIS, PC A02/MF AOI 
206(80)y 6:1985 NTIS, PC All/MF AO! 80-2574 6:2216 NTIS, PC A02/MF AO1 
208(80)y 6:1986 NTIS, PC Al5/MF AO1 80-2605 6:3180 NTIS, PC A02/MF AO1 
209(80)y 6:1987 NTIS, PC E05/MF, $3.50 80-2790 6:3253 NTIS, PC A02/MF AO! 
210(80)y 6:1988 NTIS, PC E02/MF, $3.50 80-2808 6:1972 NTIS, PC A02/MF AO! 
216(80)y 6:1989 NTIS, PC E02/MF, $3.50 80-2811 6:2390 NTIS, PC A02/MF AO! 
217(80)y 6:1990 NTIS, PC E02/MF, $3.50 80-2817 6:3059 NTIS, PC A02/MF AOl 
218(80)y 6:1991 NTIS, PC E02/MF, $3.50 80-2827 6:2653 NTIS, PC A02/MF AOI 
219(80)y 6:1992 NTIS, PC E13/MF, $3.50 80-2835 6:2508 NTIS, PC A03/MF AOl 
221(80)y 6:1993 NTIS, PC E10/MF, $3.95 80-2840 6:3143 NTIS, PC A03/MF AOI 
222(80)y 6:1994 NTIS, PC E09/MF, $3.50 80-2859 6:3254 NTIS, PC A02/MF AOI 
223(80)y 6:1995 NTIS, PC E12/MF, $4.40 80-2860 6:1980 NTIS, PC A02/MF AO1 
224(80)y 6:1996 NTIS, PC E11/MF, $4.55 80-2863 6:2709 NTIS, PC A02/MF AO1 
225(80)y 6:1981 NTIS, PC A21/MF AOl 80-2867 6:3064 NTIS, PC A02/MF AOI 
227(80)y 6:1997 NTIS, PC A15/MF AOl 80-2868 6:3181 NTIS, PC A02/MF AO! 
228(80)y 6:1998 NTIS, PC E10/MF, $8.45 80-2872 6:3060 NTIS, PC A02/MF AOI 
229(80)y 6:1999 NTIS, PC E09/MF, $7.85 80-2884 6:3255 NTIS, PC A02/MF AO! 
233(80)y 6:2000 NTIS, PC A08/MF AO1 80-2885 6:3256 NTIS, PC A02/MF AO1 
235(80)y 6:2001 NTIS, PC A08/MF AO! 80-2891 6:3257 NTIS, PC A04/MF AO! 
237(80)y 6:2002 NTIS, PC A07/MF AO] 80-2898 6:3061 NTIS, PC A02/MF AO! 
HEDL- 80-2902 6:2402 NTIS, PC A02/MF AO1 
6776 6:2036 NTIS, PC A02/MF AO! 80-2903 6:2710 NTIS, PC A02/MF AO1 
6879 6:2608 NTIS, PC A02/MF AO! 80-2904 6:3258 NTIS, PC A02/MF AO1 
HEDL-SA- 80-2907 6:3259 NTIS, PC A02/MF AOl 
1965 6:2112 NTIS, PC A02/MF AO! 80-2920 6:3260 NTIS, PC A02/MF AO1 
1976 6:3048 NTIS, PC A02/MF AOI 80-2921 6:3261 NTIS, PC A02/MF AO! 
1978 6:2996 NTIS, PC A02/MF AO! 80-2923 6:2777 NTIS, PC AZ2/MF AOl 
2128 6:2388 NTIS, PC A02/MF AO! 80-2926 6:3262 NTIS, PC A02/MF AO! 
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80-2927 6:3263 NTIS, PC A02/MF AOI 159770(Pt.1)y(Sect.B)g:2572 See DOE/NASA/0031-8C/ 
80-2928 6:3264 NTIS, PC A02/MF AOI 6(Pt.1)(Sect.B) 

80-2934 6:2347 NTIS, PC A02/MF AOI 159868 6:2559 See DOE/NASA/0096-1 

80-2949 6:2062 NTIS, PC A02/MF AOI NDRL- 

80-2952 6:2121 NTIS, PC A02/MF AO! 2181 6:2692 NTIS, PC A03/MF AO1 

80-2956 6:2063 NTIS, PC A02/MF AOI NEDG- 

80-2988 6:2064 NTIS, PC A02/MF AOI 24729 6:2037 NTIS, PC Al2/MF AO1 

80-2994 6:3090 NTIS, PC A02/MF AOI 24806 6:2038 NTIS, PC A04/MF AOI 

80-2998 6:2065 NTIS, PC A02/MF AO NP- 

80-3010 6:3019 NTIS, PC A02/MF AOI 25104 6:2391 GPO 

80-3011 6:2283 NTIS, PC A02/MF AO1 25106 6:2392 GPO 

80-3012 6:3052 NTIS, PC A02/MF AOI 25107 6:2393 GPO 

80-3025 6:2787 NTIS, PC A02/MF AOI 25108 6:2394 GPO 

80-3026 6:3082 NTIS, PC A02/MF AO1 25153 6:3293 Hanover, NH; Dartmouth College 
80-3042 6:3070 NTIS, PC A03/MF AOI (1980). 

80-3071 6:3265 NTIS, PC A02/MF AOI 25155 6:2296 NTIS (US Sales Only), PC A07/ 
80-3085 6:2802 NTIS, PC A02/MF AOI MF AOI 

80-3106 6:2997 NTIS, PC A02/MF AOl 25156 6:2712 NTIS (US Sales Only), PC A09/ 
80-3119 6:3193 NTIS, PC A02/MF AOI MF AOI 

80-3135 6:3062 NTIS, PC A02/MF AO1 25158 6:2513 NTIS (US Sales Only), PC A10, 
80-3138 6:3266 NTIS, PC A02/MF AOI MF yr a . 
80-3142 6:2711 NTIS, PC A02/MF AOI 25162 6:2180 1 - Uni 
80-3143 6:2403 NTIS, PC A02/MF AO1 ma ee 
80-3149 6:2788 NTIS, PC A02/MF AO! ' ‘forni ssi 
80-3158 6:2789 NTIS, PC A02/MF AOI 7 — | essnenog cL ene 
80-3163 6:3063 NTIS, PC A02/MF AO NUREG/CR- : 

80-3176 6:2611 NTIS, PC A02/MF AOl1 1127 6:2356 NTIS, PC A02/MF AOI 

80-3195 6:3020 NTIS, PC A02/MF AOI 1336 6:2914 NTIS. PC A06/MF AOI 


L- : 
£0-24(BRIEF)y 61880 NTIS, PC A02/MF AO1 ONWwE. aed Tee 
L- 


9554 6:2796 NTIS, PC A04/MF AOI is 62068 NTIS, MF A0l 

55 6:2069 NTIS, PC A07/MF AOl 
10587 6:2509 NTIS, PC A03/MF AOI i pre eval at cae 
10701 6:2510 NTIS, PC A0S/MF AOI ONWI/Sea> 


10760 6:2181 NTIS, PC A05/MF AO1 79/yE512-01300/y2 6:2070 NTIS, MF/A01 
10760 6:2182 NTIS, PC A05/MF AOl 79/yE512/y02200/y46:2071 NTIS, MF AOI 
10760 6:2973 NTIS, PC A0S/MF AOI ORAU/JIEA. 


11021 6:3197 NTIS, PC A09/MF AOl 
11026 6:2673 NTIS, PC A0S/MF AO! a 6:2561 NTIS, PC A03/MF AO! 
11100 6:2249 NTIS, PC A02/MF AOI a pee seal ait sieieiihs bite 


W111 6:2511 NTIS, PC A0S/MF AO! 
11117 6:2624 NTIS, PC A06/MF AOI 5475 6:1833 NTIS, PC A13/MF AO! 
r 6:2930 NTIS, PC A09/MF AOI 


5685 
11153 6:2266 NTIS, PC A0S/MF AO! 
11188 6:2443 NTIS, PC A06/MF AO1 5685 6:2998 NTIS, PC A09/MF AOl 


5685 6:2999 NTIS, PC A09/MF AOI 
11208 6:3071 NTIS, PC A17/MF AOI , 
11272 6:2631 NTIS, PC A07/MF AO1 5685 6:3000 NTIS, PC A09/MF AOI 
11325 6:1830 NTIS, PC A08/MF AOI 5685 6:3001 NTIS, PC A09/MF AOl 
11395 6:1831 NTIS, PC A06/MF AOI 5688 62833 NTIS, PC A07/MF A0t 


5704 6:3170 NTIS, PC A03/MF AOI 
11408 6:2217 NTIS, PC A02/MF AO! . 
11428 6:3167 NTIS, PC A06/MF AO! Sa 
11432 6:3267 NTIS, PC A02/MF AOI 
11489 6:2183 NTIS, PC A03/MF AOI aaa isa 
11512 6:1832 NTIS, PC A09/MF AO! 
11523 6:1941 NTIS, PC A02/MF AOI aa ee 
11545 6:3140 NTIS, PC A02/MF AOI 
11546 6:3144 NTIS, PC A02/MF AOl = CSD/TM- 
11556 6:3168 NTIS, PC A02/MF AOl 
11558 6:2923 NTIS, PC A02/MF AO! ORNL/Sub- 
11559 6:2924 NTIS, PC A03/MF AOI 7685/y7 
11576 6:3145 NTIS, PC A02/MF AO! ORNL/TM- 
11656 6:2701 NTIS, PC A02/MF AOI 7136 6:3269 NTIS, PC A03/MF AOI 
11698 6:2654 NTIS, PC AO08/MF AOl 7403 6:2713 NTIS, PC A03/MF AOl1 


11699 6:2674 NTIS, PC A06/MF AO1 7411 6:2977 NTIS, PC A02/MF AOl 
LBL-PUB- 7433 6:2384 NTIS, PC A03/MF AOl 


3009 6:2512 NTIS, PC A04/MF AOI 7438/yV1 6:2202 NTIS, PC A04/MF AOI 
MASEC-TP- 7449 6:2643 NTIS, PC A02/MF AOl1 
80-009 6:2136 NTIS, PC A02/MF AO1 7464 6:3270 NTIS, PC A03/MF AOl 
MHSMP- 7512 6:3182 NTIS, PC A04/MF AOI 
80-49 6:2804 NTIS, PC A02/MF AO1 7523 6:3155 NTIS, PC A03/MF AOl 
80-54 6:2805 NTIS, PC A02/MF AOI ORNL-tr- 
80-59 6:2806 NTIS, PC A02/MF AO1 4672 6:2105 NTIS, PC A02/MF AOl 
80-61 6:2807 NTIS, PC A02/MF AO1 4673 6:2072 NTIS, PC A06/MF AOI 
MIRL- ORO- 
44 6:1853 Univ. of Alaska, College 3346-242 6:2697 NTIS, PC A03/MF AO! 
MLM- OTA-TM-O- 
2771 6:2797 NTIS, PC A02/MF AOl 4 6:3049 GPO 
2773(OP)y 6:2066 NTIS, PC A02/MF AOI PATENTS-US- (US: Commissioner of Patents, Washington, D.C 
2777(OP)y 6:3268 NTIS, PC A02/MF AOl 20231, USA, $.50 per copy. Government Patent 
2778 6:2067 NTIS, PC A02/MF AOl Applications available from NTIS) 
2781(OP)y 6:3194 NTIS, PC A02/MF AO1 A 100,663 6:1851 
ASA-CR- A 101,361 6:1850 
159763 6:2556 See DOE/NASA/0030-80/5 A 101,364 6:1978 
159767 6:2557 See DOE/NASA/0031-80/3 A 101,370 6:2803 
159770 6:2558 See DOE/NASA/0031-80/6(Pt.2) A 106,203 6:2050 
159770(Pt.1)y(Sect.A 2571 See DOE/NASA/0031-80/ A 107,792 6:1878 
6(Pt.1)(Sect.A) A 110,738 6:1954 


6:2369 NTIS, PC A03/MF AOl 
6:2514 NTIS, PC A03/MF AOl 
6:3298 NTIS, PC A02/MF AOl 
6:3299 NTIS, PC A03/MF AOI 


6:2377 NTIS, PC A04/MF AOl1 
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A 111,495 6:2005 80-146392 6:2910 NTIS, PC A03/MF.A01 
A 119,738 6:2131 80-146400 6:2855 NTIS, PC A03/MF AOl1 
A 124,057 6:1849 80-146418 6:2856 NTIS, PC A03/MF AOl 
4,182,398 6:2683 80-146426 6:2857 NTIS, PC A03/MF AOl1 
4,187,595 6:2736 80-146434 6:2858 NTIS, PC A03/MF AO1 
4,189,527 6:2731 80- 146442 6:2859 NTIS, PC A03/MF AOl 
4,190,814 6:2734 80-146459 6:1865 NTIS, PC AAOS/MF AO1 
4,208,377 6:2026 80-146863 6:2922 NTIS, PC Al0/MF AO1 
80-146871 6:2860 NTIS, PC A08/MF AO1 
80-130222 6:1834 NTIS, PC Al4/MF A0Ol 80- 146889 6:2348 NTIS, PC A09/MF AO1 
80-131162 6:1930 NTIS, PC A04/MF A0O1 80-146897 6:2303 NTIS, PC A05/MF A0O1 
80-131949 6:2834 NTIS, PC A03/MF AOI 80-146905 6:2861 NTIS, PC A07/MF AOl 
80-132236 6:2835 NTIS, PC A10/MF AOl 80-146921 6:2911 NTIS, PC AA04/MF AOI 
80-132384 6:2836 NTIS, PC A25/MF A0Ol 80- 146988 6:2241 NTIS, PC AA0S/MF AO1 
80- 134067 6:2419 NTIS, PC A1l3/MF AOl 80-147010 6:2746 NTIS, PC A06/MF AO1 
80-137201 6:2837 NTIS, PC AAOS/MF AOl1 80-147077 6:2304 NTIS, PC AA06/MF AO1 
80-137227 6:2838 NTIS, PC AA04/MF AOl1 80-147085 6:2349 NTIS, PC A02/MF AO! 
80-137490 6:2931 NTIS, PC A0S/MF A0O1 80-147283 6:1882 NTIS, PC A0S/MF AO1 
80- 137508 6:2839 NTIS, PC AA03/MF AOl 80-147317 6:2305 NTIS, PC AA20/MF AOl1 
80-137912 6:2840 NTIS, PC A1l3/MF AOl 80-147432 6:2862 NTIS, PC Al2/MF AO1 
80-137961 6:3294 NTIS, PC A23/MF AOl 80-147622 6:1836 NTIS, PC Al7/MF AO1 
80-138464 6:2745 NTIS, PC A05/MF A0O1 80-147630 6:2306 NTIS, PC A10/MF AO1 
80-138597 6:2593 NTIS, PC A06/MF AOl 80-147754 6:2073 NTIS, PC A06/MF AOl1 
80-138746 6:1881 NTIS, PC A08/MF AOI 80-148042 6:2145 NTIS, PC AA08/MF AO1 
80-138829 6:2420 NTIS, PC A03/MF A0O1 80-148182 6:2449 NTIS, PC AAOS/MF AO1 
80-138845 6:2516 NTIS, PC A03/MF A0Ol 80- 148208 6:2899 NTIS, PC A08/MF AO1 
80-138951 6:2134 NTIS, PC A02/MF AO1 80-148299 6:2827 NTIS PCMF AOl 
80-138977 6:1835 NTIS, PC A03/MF A0Ol 80-148489 6:2863 NTIS, PC A08/MF AOl1 
80- 139066 6:2841 NTIS, PC A03/MF AOl1 80-148521 6:2915 NTIS, PC A04/MF AOI 
80- 140247 6:2517 NTIS, PC A18/MF A0Ol 80-148554 6:2900 NTIS, PC A03/MF AOl 
80-140262 6:2842 NTIS, PC Al6/MF A0O1 80-148562 6:2533 NTIS, PC A04/MF AOl 
80- 140767 6:1863 NTIS, PC AA12/MF AOl 80- 148604 6:2472 NTIS, PC AA07/MF AOl1 
80-141013 6:2562 NTIS, PC AA03/MF AOl 80-148752 6:1837 NTIS, PC AA03/MF AOl1 
80-141344 6:2523 NTIS, PC A18/MF AO1 80- 148802 6:2747 NTIS, PC A03/MF AOl1 
80-141583 6:1956 NTIS, PC Al3/MF A0Ol 80- 148836 6:2883 NTIS, PC A03/MF AO! 
80-141633 6:2843 NTIS, PC A04/MF A0O1 80-149057 6:2895 NTIS, PC A04/MF AOl1 
80-141781 6:2844 NTIS, PC A07/MF A0Ol 80-149222 6:2146 NTIS, PC AA04/MF AOl1 
80-142102 6:2471 NTIS, PC A08/MF A0O1 80-149305 6:2582 NTIS, PC A02/MF AO1 
80-142144 6:1955 NTIS, PC AA14/MF AOl1 80-149545 6:2564 NTIS, PC A03/MF AOl 
80-142276 6:2218 NTIS, PC AAOS/MF AO! 80-149776 6:2288 NTIS, PC AA02/MF AOl 
80-142300 6:1969 NTIS, PC A06/MF A0O1 80-149818 6:2534 NTIS, PC A99/MF AO1 
80-142649 6:2309 NTIS, PC Al9/MF AOl 80-149867 6:2824 NTIS, PC AA04/MF AOl1 
80-142748 6:2437 NTIS, PC A04/MF AOI 80-149883 6:2748 NTIS, PC A03/MF AOl1 
80-142755 6:2438 NTIS, PC A08/MF A0O1 80-149891 6:2749 NTIS, PC AA02/MF AOl1 
80-142763 6:2439 NTIS, PC A07/MF A0O1 80-149933 6:2864 NTIS, PC AA07/MF AOl1 
80-142771 6:2440 NTIS, PC A06/MF AO! 80- 150204 6:2865 Source tape is in EBCDIC 
80-142789 6:2441 NTIS, PC A07/MF AOl character set. Tapes can be 
80-143175 6:2480 NTIS, PC A04/MF AO1 prepared in most standard 7 or 9 
80-143316 6:2442 NTIS, PC A08/MF AO! track recording modes for one-half 
80-143480 6:2141 NTIS PCE03/MF E03 inch tape. Identify recording mode 
80-143647 6:2889 NTIS, PC A03/MF AOl desired by specifying character 
80-143860 6:2918 NTIS, PC A03/MF AOl set, track, density and parity. Call 
80-144181 6:2518 Pub. in Proc. Int. Indoor Climate NTIS Computer Products if you 
Symp., Copenhagen, Denmark, have questions. Price includes 
Aug. 30-1 Sep 1978. documentation, PB80-150220, 
80-144280 6:2142 NTIS, PC A06/MF A0Ol PB80-150238, and PB80-150212. 
80-144363 6:2219 NTIS, PC A03/MF AOl 80-150212 NTIS, PC AA19/MF AOl1 
80- 144439 6:2845 NTIS, PC AAOS/MF AO] 80- 120220 NTIS, PC AA11/MF AOl 
80-144546 6:2898 NTIS, PC A03/MF A0O1 80-150261 : NTIS, PC Al7/MF AOl 
80-144595 6:1858 NTIS, PC AAOS/MF A0O1 80-150279 NTIS, PC AA09/MF AOl 
80-144793 6:1864 NTIS, PC A05/MF A0O1 80-150345 NTIS, PC AA07/MF AOl1 
80-144801 6:2252 NTIS, PC All/MF AO] 80-150352 NTIS, PC AA13/MF AOl 
80-145154 6:2563 NTIS, PC A03/MF A0O1 80- 150360 NTIS, PC AA13/MF AOl 
80-145188 6:2524 NTIS, PC AOS/MF A0O1 80- 150576 NTIS, PC A03/MF AOl 
80-145196 6:1935 NTIS, PC A03/MF AO1 80-150584 NTIS, PC AA0S/MF AOl 
80-145204 6:2519 NTIS, PC A0S/MF A0O1 80- 150675 NTIS PCMF AO! 
80-145212 6:2520 NTIS, PC A0S/MF AOI 80-150790 NTIS, PC AA11/MF AOl 
80-145329 6:2525 NTIS, PC A06/MF A0O1 80-150873 NTIS, PC A99/MF AOl 
80-145337 6:2846 NTIS, PC A06/MF A0O1 80-150881 NTIS, PC A20/MF AOl1 
80-145634 6:2526 NTIS, PC Al1l/MF AOl 80- 150907 NTIS, PC AA99/MF AOl1 
80-145642 6:2527 NTIS, PC A07/MF AOI 80-151061 NTIS, PC AA04/MF AOl 
80-145659 6:2528 NTIS, PC A1l7/MF AOI 80-151079 NTIS, PC AA03/MF AOl1 
80-145667 6:2529 NTIS, PC A07/MF AOl1 80-151210 NTIS, PC AA13/MF AOl 
80-145816 6:2530 NTIS, PC A03/MF AOl 80-151301 NTIS, PC AA04/MF AOl 
80-145824 6:2531 NTIS, PC A04/MF AOl 80-151541 NTIS, PC AA06/MF AOl1 
80-145840 6:2532 NTIS, PC A09/MF AO] 80-151707 NTIS, PC AA03/MF AOI 
80-146269 6:2130 NTIS, PC A02/MF AO! 80-151756 NTIS, PC AA08/MF AOI 
80-146301 6:2847 NTIS, PC A03/MF AOI 80- 152606 NTIS, PC AA17/MF AOI 
80-146319 6:2848 NTIS, PC A03/MF AOI 80-152838 NTIS, PC Al4/MF AOl 
80-146327 6:2849 NTIS, PC A03/MF AOI 80-152861 NTIS, PC AA04/MF A0Ol 
80-146335 6:2850 NTIS, PC A03/MF AOI 80-153265 NTIS, PC AA11/MF AOl 
80-146343 6:3021 NTIS, PC A03/MF AOl 80-153638 NTIS, PC AA03/MF AO! 
80-146350 6:2851 NTIS, PC A03/MF AOl1 80-153646 NTIS, PC AA09/MF AOI 
80- 146368 6:2852 NTIS, PC A03/MF AO! 80-153653 NTIS, PC AA12/MF AOl 
80- 146376 6:2853 NTIS, PC A03/MF AOl 80-153786 NTIS, PC AA02/MF AO! 
80-146384 6:2854 NTIS, PC A03/MF AOI 80-153836 NTIS, PC A10/MF AOl 
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80-153885 6:2869 NTIS PCMF AO1 3146 6:2022 NTIS, PC A03/MF AOI 
80-153927 6:2870 NTIS, PC AA08/MF AO1 RHO-BWI-C- 

80-153950 6:2594 NTIS PCMF AO1 64 
80-154560 6:2882 NTIS, PC AA99/MF AO1 RHO-BWI-LD- 
80-154685 6:2415 NTIS, PC AA04/MF AOI 25 

80-154768 6:1859 NTIS, PC AA16/MF AOI RHO-BWI-ST- 
80-154800 6:3013 NTIS, PC AAOS/MF AO! 7 

80-155278 6:2537 NTIS, PC AAOS/MF AO! 8 

80-155336 6:2538 NTIS, PC AA03/MF AOI RHO-LD- 
80-155393 6:2585 NTIS, PC AA02/MF AO1 136 6:2082 NTIS, PC A02/MF AO1 
80-155419 6:2539 NTIS, PC AA03/MF AO1 RHO-SA- 

80-155443 6:2586 NTIS, PC AA02/MF AO1 179 6:2083 NTIS, PC A03/MF AO 
80-155484 6:2540 NTIS, PC AA03/MF AOI RLO- 

80-157282 6:2751 NTIS, PC AA13/MF AO 2225-5-53 6:2926 NTIS, PC A03/MF AO1 
80-157431 6:3002 NTIS, PC AA04/MF AO! ’ 

80-157613 6:1957 NTIS, PC AAO7/MF AO1 195-80-PA(Vol.2)y  6:2396 NTIS, PC A0S/MF AOI 
80-159072 6:3056 NTIS, PC AA03/MF AOI SAND- 

80-159080 6:3057 NTIS, PC AA17/MF AO1 79-0668 6:1963 NTIS, PC A03/MF AO1 
80-159098 6:3058 NTIS, PC AA16/MF AO1 79-1703 6:2114 NTIS, PC A0S/MF AO1 
80- 160823 6:2541 NTIS, PC AA03/MF AOl1 79-8176 6:2198 NTIS, PC A18/MF AOI 
80-804966 6:2644 NTIS PCNO1/MF NO1 79-8830 6:2737 NTIS, PC A02/MF AOI 
80-806110 6:2576 NTIS PCNO1 80-0035 6:2039 NTIS, PC A04/MF AOI 
80-806284 6:2542 NTIS PCNO1/MF NO! 80-0158C 6:2716 NTIS, PC A02/MF AO1 
80-806292 6:1883 NTIS PCNO1/MF NO1 80-0297C 6:2040 NTIS, PC A02/MF AOI 
80-806359 6:2825 NTIS PCNO1/MF NO! 80-0568C 6:2717 NTIS, PC A02/MF AO1 
80-806367 6:2421 NTIS PCNO1/MF NOI 80-0599 6:2221 NTIS, PC A03/MF AOI 
80-806375 6:2595 NTIS PCNO1/MF NO! 80-0790C 6:2718 NTIS, PC A02/MF AOI 
80-806383 6:2596 NTIS PCNO1/MF NOl 80-0792C 6:2719 NTIS, PC A02/MF AOl 
80-806433 6:1931 NTIS PCNOI1/MF NO1 80-0793C 6:2041 NTIS, PC A02/MF AOI 
80-806441 6:1932 NTIS PCNO1/MF NO! 80-0796C 6:2042 NTIS, PC A02/MF AOI 
80-806458 6:2752 NTIS PCNO1/MF NOI 80-0797C 6:2043 NTIS, PC A02/MF AOI 
80-806466 6:2753 NTIS PCNO1/MF NO! 80-0798C 6:2084 NTIS, PC A02/MF AOI 
80-806482 6:2308 NTES PCNOI/MP NOI 80-0861C 6:2720 NTIS, PC A02/MF AOI 
80-806490 63014 BETES PCPOL/DEP 101 80-0895C 6:2045 NTIS, PC A02/MF AOI 
80-806508 6:2919 NTIS PCNO1/MF NO! 80-0898C 6:2046 NTIS, PC A02/MF AOI 
80-806607 6:3023 NTIS PCNO1/MF NO! 80-0903C 6:2047 NTIS. PC A02/MF AOl 
80-806755 6:2353 NTIS PCNO1/MF NO! 80-0904 6:2048 NTIS. PC A02/MF AOI 
80-806821 6:3024 NTIS PCNO1/MF NO! 80-0906C 62721 NTIS, PC A02/MF AOI 
80-806839 6:3025 NTIS PCNO1/MF NO! 80-0909C 62722 NTIS. PC A02/MF AOI 


80-806862 6:1933 NTIS PCNO1/MF NOI 
80-0910C 6:2723 NTIS, PC A02/MF AO! 
60-906920 €2912 NTIS PCNOI/MP NOI 80-1016C 6:2724 NTIS, PC A02/MF AO1 


aceainas wre pacar hor wenttectine se 80-1189C 6:3274 NTIS, PC A02/MF AO! 
Wath Aanpelene Chains uélen, 80-1335C 6:2085 NTIS, PC A02/MF AOl 
$2.00/each issue: all ota ake 80-1376C 6:2086 NTIS, PC A02/MF AOl 
for quote. Single copies also 80-1377C 6:2087 NTIS, PC A02/MF AOl 
available in paper or microfiche. te rye pn a pony A on 
80-1503C 6:2632 NTIS, PC A02/MF AO1 
ee oo eee oe 80-1512C 6:2003 NTIS, PC A02/MF AO! 
NTIS. PC A04/MF AOI 80-1519C 6:3210 NTIS, PC A02/MF AOI 
NTIS. PC A04/MF AOI 80-1520C 6:2613 NTIS, PC A02/MF AOI 
NTIS. PC A03/MF AOI 80-1531C 6:2004 NTIS, PC A02/MF AOl 
NTIS. PC A03/MF AOI 80-1543C 6:3275 NTIS, PC A02/MF AO! 
NTIS. PC A06/MF AOI 80-1588C 6:2088 NTIS, PC A02/MF AO1 
NTIS. PC A03/MF AOI 80-1747 6:3211 NTIS, PC A02/MF AO1 
NTIS. PC A03/MF AOI 80-1857C 6:2222 NTIS, PC A02/MF AOI 
NTIS, PC A03/MF AO! 80-1866 6:3300 NTIS, PC A03/MF AOI 
NTIS, PC A08/MF AO! 80-1921 6:1838 NTIS, PC A02/MF A0O1 
NTIS, PC A09/MF AOI 80-2065C 6:2740 NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AO1 80-2099 6:2798 NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AOI 80-2191C 6:2089 NTIS, PC A02/MF AOI 
80-2225 6:2185 NTIS, PC A03/MF A0Ol1 
NTIS, PC A02/MF AO! 80-2323C 6:2090 NTIS, PC A02/MF A0Ol 
NTIS, PC A02/MF AO! 80-2338C 6:2091 NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO! 80-2376C 6:2092 NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO! 80-2406 6:1974 NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AO! 80-2416C(Draft)y  6:2093 NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 80-2418C 6:2741 NTIS, PC A02/MF AO1 
80-2425C 6:3276 NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO! 80-2432C 6:3277 NTIS, PC A02/MF AOI 
80-2436C 6:3278 NTIS, PC A02/MF A01 
NTIS, PC A04/MF A0O1 80-2456C 6:2094 NTIS, PC A02/MF AOl 
NTIS, PC A04/MF AOl1 80-2462C 6:2095 NTIS, PC A02/MF AO1 
NTIS, PC A10/MF AOl 80-2479C 6:2725 NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 80-6023 6:2620 NTIS, PC A02/MF A0O1 
80-6024 6:2671 NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AOI 80-6025 6:2628 NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AOl 80-7096 6:2096 NTIS, PC AOS/MF AO1 
NTIS, PC A02/MF AO1 80-7111 6:1964 NTIS, PC Al6/MF AO1 
NTIS, PC A02/MF AO1 80-7123 6:2097 NTIS, PC Al2/MF AOl 
NTIS, PC A02/MF AOl1 80-8046 6:3279 NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AOl SCH- 
NTIS, PC A02/MF A0O1 7905-1403 6:2345 See DOE/EIS-0067 
NTIS, PC A02/MF AO1 SERI/PR- 
NTIS, PC A03/MF AO1 9216-1-T1 6:2186 NTIS, PC A02/MF AO1 


6:3050 NTIS, PC A04/MF AOl1 
6:2079 NTIS, PC A02/MF AO! 


6:2080 NTIS, PC A99/MF AOI 
6:2081 NTIS, PC All/MF AOl 
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SERI/SP- UMTA-TX- 
722-739 6:2223 NTIS. PC A09/MF AO! 79-1059-1 6:2544 NTIS 
SERI/TP- UNI- 
622-893 6:2187 NTIS, PC A02/MF AOI 1249 NTIS, PC A02/MF AOI 
SERI/TR- 1496 NTIS, PC A04/MF AOI 
333-320 6:2224 NTIS. PC A03/MF AO! 1546 : NTIS, PC A02/MF AOI 
SLAC-PUB- 1932 NTIS, PC AO0S/MF AOI 
2597 NTIS. PC A02/MF AO! UR- be 
2601 NTIS, PC A02/MF AO! 3490-1877 NTIS, PC A02/MF AOI 
2609 any 3 prot A po 3490-1879 : NTIS, PC A03/MF AOI 
2611 . 3490-1886 : NTIS, PC A02/MF AOI 
SOLAR/0010- 3490-1904 NTIS MF AO1 
80/y09 NTIS. PC Al2/MF AOl 3490-1913 : NTIS, PC A02/MF AO! 
SOLAR/1028- 3490-1922 NTIS, PC All/MF AOI 
80/y14 - NTIS, PC AOS/MF AOl USGS-OFR- 
SOLAR/2016- 
80/y14 :22 NTIS, PC A0S/MF AOI ureece. ee ne 
SOLAR/2086- 
80/y14 6:2227 NTIS. PC AOS/MF AO! wanna. Sor DOR MASAO SYS 


SWRI- 
14-5277(No.5)y 6:3044 NTIS. PC A08/MF AO! NTIS, PC A0S/MF AOI 


TE- 
4258/y4247-11-81  6:2484 NTIS, PC A04/MF AOI Western Energy and Land Use 
Team, Fort Collins, CO 
TELIC- 
; 6:2235 
- a BSEES, FC ARS/TEE ASS 12(Vol.1)y NTIS, PC A09/MF AOI 


TID- 
28233(Vol.1)y 6:1876 NTIS. MF AOI edae aan te cae a 


235 6:1812 See DOE/MC/12734-T1 ve 
TR-EE/EL- 2224 
1 6:2377 See ORNL/Sub-7685/7 2228 
UCID- Y/Dx- 
18080-80- 1 6:3026 NTIS, PC A02/MF AOI 202 : NTIS, PC A02/MF AOl 
18685 6:2098 NTIS, PC Al4/MF AO! Y/UB- 
18687 6:2099 NTIS, PC A04/MF AOI 13 NTIS, PC A07/MF AOI 
18742 6:3281 NTIS, PC A02/MF AO! 
18815 6:2199 NTIS, PC A02/MF AO! 
18818 6:3183 NTIS, PC A03/MF AO! 
18826 6:3072 NTIS, PC A02/MF AOI 
18832 6:3301 NTIS, PC A03/MF AOI 
UCLA- 
12/y1264 6:3027 NTIS, PC A03/MF AOI 
12/y1265 6:3028 NTIS, PC Al4/MF AOI! 
UCRL- 
15259 6:2592 NTIS, PC A02/MF AOl 
15299(Vol.3)y 6:2100 NTIS, PC All/MF AO 
52944 6:3184 NTIS, PC A03/MF AOl 
52968 6:3185 NTIS, PC A02/MF AO! 
$3003 6:3053 NTIS, PC A03/MF AO! 
83045(Rev.l)y 6:2397 NTIS, PC A02/MF AO! 
83478 6:3282 NTIS, PC A02/MF AOI 
83536 6:2118 NTIS, PC A02/MF AO 
84106(Rev.1)y 6:3283 NTIS, PC A02/MF AOI 
84248 6:3284 NTIS, PC A02/MF AOI * U.S. GOVERNMENT PRINTING OFFICE: 1981—740-143/27 
84282 6:3212 NTIS, PC A02/MF AO! 
84283 6:3213 NTIS, PC A02/MF AOI 
84336 6:3285 NTIS, PC A02/MF AOI 
84407 6:3165 NTIS, PC A02/MF AOI 
84408 6:3166 NTIS, PC A02/MF AOI 
84460 6:2799 NTIS, PC A02/MF AO! 
84474 6:2116 NTIS, PC A02/MF AOI 
84518 6:3286 NTIS, PC A02/MF AO! 
84552 6:2614 NTIS, PC A02/MF AOI 
84565 6:2871 NTIS, PC A02/MF AOI 
84567 6:2615 NTIS, PC A03/MF AOI 
84574 6:3287 ITIS, PC A02/MF AO} 
84623 6:2726 NTIS, PC A02/MF AO! 
84632 6:2119 NTIS, PC A03/MF AOl 
84633 6:2727 NTIS, PC A02/MF AOI 
84679 6:2633 NTIS, PC A03/MF AO! 
84793 6:2616 NTIS, PC A02/MF AOl 
84875 6:2728 NTIS, PC A03/MF AO! 
84876 6:2729 NTIS, PC A02/MF AOI 
84877 6:3302 NTIS, PC A03/MF AOI! 
84891 6:2625 NTIS, PC A02/MF AO! 
84925 6:3288 NTIS, PC A02/MF AO1 
85009 6:3289 NTIS, PC A02/MF AO! 
85011 6:3312 NTIS, PC A02/MF AOI 
85043 6:3290 NTIS, PC A03/MF AOI 
85085 6:2404 NTIS, PC A02/MF AO! 
85106 6:2405 NTIS, PC A02/MF AOI 
UCRL-Trans- 
11550 6:2104 Dep. NTIS, PC A03/MF AOI 
11629 6:1870 NTIS, PC A02/MF AO 
6:3224 NTIS, PC A02/MF AO! 


NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOl 


11630 
UMTA-TRIC- 
79-1 6:2543 NTIS 





Abbreviations Used in Availability Column 


DOE reports so designated are maintained in the 
organizations listed on the inside back cover. 


Inquiries regarding the availability of blueline 
prints of DOE engineering drawings which were 
formerly available for sale by NTIS should be 
addressed to Technical Information Center, 
P. O. Box 62, Oak Ridge, Tennessee 37830. 


Available only to requesters within the United 
States trom the Energy Technology Engineer- 
ing Center, P.O. Box 1449, Canoga Park, 
California 91304. 


Available from DOE Grand Junction Office, 
P.O. Box 2567, Grand Junction, Colorado 
81501. 


For sale by the Superintendent of Documents, 
Government Printing Office, Washington, D.C. 
20402. 


Available only to requesters within the United 
States from the Nuclear Standards Office, Oak 
Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 37830. 


For sale by the National Technical Information 
Service (NTIS), U.S. Department of Com- 
merce, Springfield, Virginia 22161. Price given 
is the domestic price for paper copy; foreign 
purchasers add $2.50 per report copy. Some 
recent NTIS availability statements will include 
pricing codes as opposed to prices. These codes 
are related to actual prices in the table below. 


Available from the Technical Information Cen- 
ter, P.O. Box 62, Oak Ridge, Tennessee 
37830. 





NTIS NORTH AMERICAN PRICE CODES 








Most NTIS products and services are now announced by 
price codes and, therefore, without specific prices in NTIS 
journals, newsletters and indexes. 

The current dollar equivalent for each code is shown in the 
schedule below. Orders must list the accession number(s) and be 
accompanied by the total dollar amount from the current 
schedule. 





NORTH AMERICAN CONTINENT PRICE SCHEDULE 


Customers in Canada, U.S., and Mexico please use this 
price schedule; other addressees write for Folder PR-360-4. 


$3.50 $110.00 
125.00 
210.00 


*Contact NTIS for price quote 


PRICES EFFECTIVE JANUARY 1, 1981 











U.S. DEPARTMENT OF COMMERCE 
National Technical Information Service 


5285 Port Royal Road 
Springfield, Virginia 22161 











Change of Address Form 





| NAME—FIRST, LAST 
BESERPESTRS ALEK SET PPT aSEE 


| | | ) SeMPANy NAME OR ADDITIONAL ADDRESS LINE | 





PITT LT 





STREET ADDRESS 


Le LL 





| CITY war s4""| ies 
Lit tI tit tt tit | | 








PLEASE PRINT OR TYPE | (or) COUNTRY, | ren 1 | 
| | 








Mail this form to: 


NEW ADDRESS Attach last subscription 
Superintendent of Documents label here. 

Government Printing Office SSOM 

Washington, D.C. 20402 





Subscription Order Form 





SUBSCRIPTION ORDER FORM 
ENTER MY SUBSCRIPTION TO: 


@ $ Domestic; @ $ Foreign. 


[) Remittance Enclosed (Make 
, ’ NAME—FIRST, LAST checks payable to Superin- 
| | | | | | | | | | | | | | | | | | | | | | | | | tendent of Documents) 
ene > rit te een | a | | | | 0 Chee te my Oapeet 
: : Account No 








STREET ADDRES 


| l oa | 
BSEsksn MAIL ORDER FORM TO: 
| STATE zip Superintendent of Documents 


3 
- 
Ly] 
R 
ao] 
£ 
g 
3 
® 
<= 
a 
° 
— 
2 
o 
> 
Cc 
oa 
E 
o 
= 
" 
iy] 
£ 
'S 
E 
Tc 
Cc 
o 
E 
— 
°o 
vue 
je) 
— 
oO 
“= 
a 
°o 
= 
a 
jos 
bs] 
— 
s 
° 
~ 
= 
oO 





| Government Printing Office 
Washington, 0.C. 20402 











PLEASE PRINT OR TYPE | eae 











United States 
ALABAMA 
Pin 
Anaele 
COLORADO 
sseeiaes jae COLUMBIA 


vVasn rary 


FLORIDA 


GEORGIA 
HAWAII 
IDAHO 
Pocatel 
ILLINOIS 
INDIANA 
Lafayette 
IOWA 
Ames 
KANSAS 
Manhatt 


KENTUCKY 


MARYLAND 


DO! 
Information Service S 
springfield 
reports, whe! 
number indexes 


REPORT COLLECTIONS 


hase and mal 


iries Nave microfiche 


ged copies from microfiche 


MASSACHUSETTS 
nbridge, Massachusetts Institute of 
scnnology . 


Worcester, Worcester Polytechnic Institute 
MICHIGAN 
nn Arbor, University of Michigan 
MISSISSIPPI! 
Mississippi State, Mississippi State University 
MISSOURI 
lumbia, University of Missouri 
Kansas City, Linda Hall Library 
NEW JERSEY 
Princeton, Princeton University 
NEW MEXICO 
Albuquerque, University of New Mexico 
NEW YORK 
Albany, New York State Library 
Albany, State University at Albany 
thaca, Cornell University 
New York, Columbia University 
Rochester, University of Rochester 


syracuse 


Syracuse University 


NORTH CAROLINA 
Jaleigh, North Carolina State University 
OHIO 
innati, University of Cincinnati 
eveland, Cleveland Public Library 
edo, University of Toledo 
OKLAHOMA 
fh University of 


PENNSYLVANIA 


tsDburgn 


Normar Oklahoma 
Carnegie Library 
PUERTO RICO 


jan, University 


»f Puerto Rico 


ntain microfiche collections of DOI 


and foreign 


reader-printers or other photocopy facilities 


Charges for reproduction services 


SOUTH CAROLINA 

Columbia, University of South Carolina 
TEXAS 

Austin, University of Texas 

College Station, Texas A & M University 

Houston, Rice University 
UTAH 

Sait Lake City, University of Utah 
VIRGINIA 

Charlottesville, University of Virginia 
WASHINGTON 

Pullman, Washington State University 

Seattle, University of Washington 
WEST VIRGINIA 

Morgantown, West Virginia University 
WISCONSIN 

Madison, University of Wisconsin 


International 


EUROPEAN ATOMIC ENERGY 
COMMUNITY (EURATOM) 
Brussels, Belgium 


ispra, Varese, Italy, Cetis Library 


INTERNATIONAL ATOMIC ENERGY 
AGENCY (IAEA) 
Vienna, Austria 
OECD NUCLEAR ENERGY 
AGENCY (NEA) 
British Library Lending Division 
Boston Spa, Wetherby, Yorkshire, England 


AVAILABILITY OF PUBLICATIONS ABSTRACTED 


Fo! 


journal! 


Saie DY i nal Technical 


Department of Commerce, articles 
other 
the report 


innumbered 


information on 


graphs the use! 


non-report documents such as 


conference papers, books, and mono- 


should contact local, state, and uni- 


versity libraries or commercial reprint services. 





xepuy ayD10d105 xepu soUujny xepul pelqng FF xepu; sequin y204ju0> ff xepu; sequin yoday 





